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( >=?'0$%1' @@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@ (A(
( >+/,"%B,$%)"()*(+'C)+$ @@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@ (A(
( D0)C'()*(+'C)+$ @@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@ (E(
( 3,0F/+)&"6@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@ (G(
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( I+%)+%$2(0+)C#(,"6(0)"#$+,%"$#@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@ (HJ(
!

3%)$'04")-)/2(!"1'"$)+2()*(.D.857.(I+%)+%$2(7+)C#((
( K,%B' @@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@ (HG(
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!

./01,'-21!
!
B.%=! $-2,$)! *%C=! ),! -D*C%/-! ).-! &'$$-/)! =)*)'=! ,E! *#$%&'()'$*(! F%,)-&./,(,#0! E,$! 2$%,$%)0!
&$,2=!%/!).-!G*=)-$/!*/A!H-/)$*(!"E$%&*!$-#%,/>!!I-!.*<-!E,&'=-A!,/!&,'/)$%-=!F-(,/#%/#!
),!B.-!"==,&%*)%,/!E,$!1)$-/#).-/%/#!"#$%&'()'$*(!@-=-*$&.!%/!G*=)-$/!*/A!H-/)$*(!"E$%&*!
J"1"@GH"K>! /*C-(0! +'$'/A%>! L-C,&$*)%&!@-2'F(%&! ,E!H,/#,>! G$%)$-*>! G).%,2%*>! M-/0*>!
:*A*#*=&*$>! @N*/A*>! 1'A*/>! B*/O*/%*! */A!;#*/A*>! F')!C'&.! ,E! ).-! &,/)-/)! N%((! F-!
*22(%&*F(-! ),! ,).-$! &,'/)$%-=! %/!"E$%&*>! */A! ),! ,).-$! A-<-(,2%/#!&,'/)$%-=!,')=%A-!,E! ).-!
&,/)%/-/)P!

B.-!$-2,$)!%=!%/!/,!N*0!-D.*'=)%<-P!!3$,#$-==!%/!).-!E%-(A!,E!*#$%&'()'$*(!F%,)-&./,(,#0!
%=! <-$0! $*2%A>! */A! ).-$-!C*0! F-!N,$Q! %/! F,).! ).-! 2'F(%&! */A!2$%<*)-! =-&),$=! ).*)! %=!
'/2'F(%=.-A!*/AR,$!'/$-2,$)-AP! !S,N-<-$>!N-!.,2-!).*)! ).-!C*%/!*$-*=!,E!2$,#$-==!
%/!).-!C*4,$!&$,2=!*$-!&,<-$-A!E'((0!-/,'#.!),!$-E(-&)!).-!=&,2-!,E!&'$$-/)!N,$Q>!*/A!
C,$-! %C2,$)*/)(0>! ).-!E')'$-!2,)-/)%*(!,E!F%,)-&./,(,#0!),,(=! E,$! %C2$,<%/#!&$,2=!).*)!
*$-!,E!%C2,$)*/&-!),!"E$%&*P!!!
 
B.%=!$-2,$)!E,((,N=!,/!E$,C!*/!-*$(%-$!A,&'C-/)>!H,/=%A-$%/#!+%,=*E-)0!*/A!+%,)-&./,(,#0!
E$,C! */! "1"@GH"! 3-$=2-&)%<-T! "==-==%/#! ).-! U-*=%F%(%)0! ,E! *! @-#%,/*(! V/%)%*)%<-! ,/!
+%,)-&./,(,#0! E,$! "#$%&'()'$*(! @-=-*$&.! %/! G*=)-$/! */A!H-/)$*(! "E$%&*>! *! =)'A0! F0! B.-!
V/)-$/*)%,/*(! 1-$<%&-! E,$! W*)%,/*(! "#$%&'()'$*(! @-=-*$&.! JV1W"@KP! ! B.*)! =)'A0! N*=!
&,CC%==%,/-A!F0!"1"@GH"!*/A! E'/A-A!F0! ).-!;/%)-A!W*)%,/=!L-<-(,2C-/)!3$,#$*C!
J;WL3K!*/A! ).-!;P1P!"#-/&0! E,$! V/)-$/*)%,/*(!L-<-(,2C-/)X=!"#$%&'()'$*(!+%,)-&./,(,#0!
1'22,$)!3$,4-&)!J"+13K!*)!:%&.%#*/!1)*)-!;/%<-$=%)0P!
!
.(34&-54'-)&!)6!'71!(18)('!
U%$=)>! N-!N%((! A%=&'==! ).-! =&,2-! ,E! ).%=! $-2,$)>! ).-/! #%<-! *! F$%-E! F*&Q#$,'/A! ,E! ).-!
)-&./%Y'-=! ,E! *#$%&'()'$*(! F%,)-&./,(,#0! */A! ).-%$! 2,)-/)%*(!N%).! 2*$)%&'(*$! $-E-$-/&-!
),! "E$%&*/! *#$%&'()'$*(! =0=)-C=P! ! B.-! F'(Q! ,E! ).-! $-2,$)! N%((! E,&'=! ,/! ).-! &'$$-/)!
A-<-(,2C-/)=! %/! F%,)-&./,(,#0! E,$! =2-&%E%&! 2$%,$%)0! &$,2=! %/! ).-! "1"@GH"! $-#%,/>!
#%<%/#! *! (%=)! ,E! &'$$-/)(0! *<*%(*F(-! )$*/=#-/%&! <*$%-)%-=! ,E! -*&.! &$,2! */A! *! F$%-E!
A%=&'==%,/! ,E! ).-! 2,)-/)%*(! ,E! F%,)-&./,(,#0! E,$! *AA$-==%/#! ).-! =2-&%E%&! 2$,A'&)%,/!
&,/=)$*%/)=!,E!).*)!&$,2P!
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V/!C*/0!N*0=! *#$%&'()'$*(! F%,)-&./,(,#0! %=! =)%((! %/! %)=! %/E*/&0P!+')! E$,C!=,C-!,E! ).-!
*&.%-<-C-/)=! ).*)! .*<-! *($-*A0! F--/! C*A->! N-! &*/! -/<%=*#-! ).-! 2,==%F(-! E')'$-!
*A<*/&-=! N.-/! &'$$-/)(0! *<*%(*F(-! )-&./,(,#0! %=! *22(%-A! ),! &$,2! <*$%-)%-=! ,E!
%C2,$)*/&-! ),! "E$%&*P! !:'&.! ,E! ).-! 2$-2*$*),$0!N,$Q! .*=! *($-*A0! F--/!A,/-! %/! ).-!
A-<-(,2-A!N,$(A!F0!).-!2'F(%&!*/A!2$%<*)-!=-&),$>!*/A!/,N!).-!F-/-E%)=!,E!).%=!F*=%&!
N,$Q! &*/! F-! *A*2)-A! */A!*22(%-A! ),! &$,2=! ).*)! *$-! *! 2$%,$%)0! %/!"E$%&*/! *#$%&'()'$*(!
=0=)-C=P!!

V)! %=! %C2,$)*/)! ),! /,)-! ).*)! ).%=! $-2,$)! A,-=! /,)! */*(0O-! ).-! *<*%(*F%(%)0! ,E! */0! ,/-!
)-&./,(,#0! <%=6Z6<%=! %/)-((-&)'*(! 2$,2-$)0! $%#.)=! JV3@KP! ! "/0! '=-! ,E! *! 2*$)%&'(*$!
)-&./,(,#0!N%((!*(N*0=!$-Y'%$-!*/!*/*(0=%=!,E!%)=!V3@!=)*)'=!*/A!2,)-/)%*(!/-#,)%*)%,/=!
N%).! ).-! ,N/-$=! ,E! ).-! )-&./,(,#0P! ! "AA%)%,/*((0>! ).%=! $-2,$)! A,-=! /,)! A%=&'==!
$-#'(*),$0! %=='-=!='$$,'/A%/#! ).-! %C2(-C-/)*)%,/!,E!F%,)-&./,(,#06A-$%<-A!2$,A'&)=!
J-P#P>![F%,=*E-)0\KP!!!

V<-=!*/A!I*CF'#'!J8555K!&(-*$(0!=)*)-!).*)!"E$%&*/!2,(%&0C*Q-$=!*/A!=&%-/)%=)=!N%((!
/--A!),!'/A-$=)*/A!).-!V3@!%=='-=!%/!,$A-$!),!*&&-==!)-&./,(,#%-=!F,).!E$,C!2$%<*)-!
*/A! 2'F(%&! %/=)%)')%,/=P! ! "=! N%).! */0! %/A'=)$0>! &,((*F,$*)%,/=! N%).! *A<*/&-A!
(*F,$*),$%-=! %/! ).-!2'F(%&!=-&),$! %/!F%,)-&./,(,#0!N%((!*(=,!$-Y'%$-!/-#,)%*)%,/=P! !B.%=!
A,-=!/,)!C-*/!).*)!)-&./,(,#0!&*//,)!F-!*&&-==-A>!F')!).*)!*$$*/#-C-/)=!C'=)!F-!
E,$C*(%O-A! N%).! (-#*(! *#$--C-/)=! ),! -/='$-! ).-! 2$,2-$! )$*/=E-$! ,E! $-=-*$&.! ),,(=>!
&,((*F,$*)%,/=!*/A!C*)-$%*(=P!!!!

V/!F,).!A-<-(,2%/#!*/A!A-<-(,2-A!&,'/)$%-=>!).-!=*E-!*22(%&*)%,/!,E!F%,)-&./,(,#0!),!
2$,F(-C=! ,E! *#$%&'()'$*(! 2$,A'&)%<%)0! $-Y'%$-=! */! *22$,2$%*)-! F%,=*E-)0! =0=)-C! ).*)!
-/&,C2*==-=! F,).! 2,(%&0! */A! $-#'(*)%,/=P! ! H,C2*/%-=! ,$! &,((*F,$*)%<-! $-=-*$&.!
2$,#$*C=! =--Q%/#! ),! 2$,A'&-! #-/-)%&*((0! -/#%/--$-A! &$,2=! E,$! A-<-(,2%/#! &,'/)$0!
/--A=! *$-! $-('&)*/)! ),! ,2-$*)-! %/! ).-! *F=-/&-! ,E! *! $-#'(*),$0! =)$'&)'$-P! ! "! N-((6
A-=%#/-A!F%,=*E-)0!2,(%&0!N%((!-/='$-!).-!=*E-)0!,E!.'C*/!.-*().!*/A!).-!-/<%$,/C-/)!
N%).,')! =)%E(%/#! %//,<*)%,/! ,$! 2$,A'&)! A-<-(,2C-/)P! ! +%,=*E-)0! 2,(%&0! =.,'(A! F-!
%/)-#$*)-A! N%).! /*)%,/*(! 2,(%&%-=! %/! *#$%&'()'$->! E,,A! =*E-)0! */A! -/<%$,/C-/)*(!
2$,)-&)%,/>! */A! -=)*F(%=.! ).-! =&,2-!,E! #'%A-(%/-=!,$! $-#'(*)%,/=P! !B.,=-! $-#'(*)%,/=!
=.,'(A!*AA$-==! $-(-<*/)!=&%-/)%E%&!*/A! )-&./%&*(! %=='-=!*/A!A-=&$%F-!2$,&-A'$-=! E,$!
=*E-! .*/A(%/#! ,E! #-/-)%&*((0! -/#%/--$-A!C*)-$%*(! %/! ).-! (*F,$*),$0>! #$--/.,'=-! */A!
E%-(AP! L-<-(,2%/#! *! $-#%,/*(! *22$,*&.! ),! F%,=*E-)0! $-#'(*),$0! =0=)-C=! ).*)! *((,N=!
%/A%<%A'*(!&,'/)$%-=! ),! $-)*%/! ).-!$%#.)! ),!C*Q-!).-!E%/*(!A-&%=%,/!.*=!F--/!2$,2,=-A!
E,$!"E$%&*P!

"=!&*/!F-!=--/!E$,C!).-! (%=)=!,E! )$*/=#-/%&!&$,2=! %/!).%=!$-2,$)>!2$,A'&)=!A-<-(,2-A!
'=%/#!).-!),,(=!,E!C,A-$/!F%,)-&./,(,#0!*$-!/,N!&,CC-$&%*((0!*<*%(*F(-!%/!*!/'CF-$!
,E!&,'/)$%-=!*$,'/A!).-!N,$(AP!!+-&*'=-!,E!).-!/*)'$-!,E!).-!%/A'=)$0!).'=!E*$>!C*/0!,E!
).-!&,CC-$&%*((0!*<*%(*F(-!)$*/=#-/%&!&$,2=!(%=)-A!N-$-!A-<-(,2-A!),!2-$E,$C!N-((!%/!
).-! C,$-! A-<-(,2-A! $-#%,/=! ,E! ).-! N,$(A>! 2*$)%&'(*$(0! /,$).-$/! G'$,2-! */A! W,$).!
"C-$%&*P! !:*/0!N%((! ).-$-E,$-!/,)!F-!*22$,2$%*)-!E,$!"E$%&*>!F')!=,C->!-P#P>!=,C-!,E!
).-! %/=-&)6$-=%=)*/)!C*%O-!*/A!&,)),/=>!C*0!F-P! !]).-$=!N%((!.*<-! )$*%)=! ).*)!C*0!F-!
*22(%&*F(-!%/!"E$%&*>!F')! %/!*!#-/-)%&!F*&Q#$,'/A!).*)!%=!/,)!*A*2)-A!),!(,&*(!#$,N%/#!
&,/A%)%,/=>!,$! %/!*!<*$%-)0! ).*)!N,'(A!/,)!='%)! (,&*(!)*=)-!2$-E-$-/&-=P!!V/!='&.!&*=-=!
*A*2)%<-! $-=-*$&.! %=! /--A-A! ),! %/=-$)! ).-! A-=%$-A! )$*%)! %/),! (,&*(! *A*2)-A! */A!
%C2$,<-A! <*$%-)%-=>! ,$! %/A--A! %/),! ,).-$! &$,2=! N.-$-! ).-! )$*%)! C%#.)! F-! ,E! <*('-P!!
S,N-<-$>!=,C-!,E! ).-!&,CC-$&%*((0!*<*%(*F(-!)$*%)=!C*0!/,)!F-!=--/!*=!*!2$%,$%)0! %/!
).-!A-<-(,2%/#!N,$(A! J-P#P>! ).-!A-<-(,2C-/)!,E! 2,)*),-=!N%).!A%EE-$-/)!=)*$&.-=! ).*)!
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*F=,$F! (-==! E*)! %/! E$0%/#!C*0!/,)!F-!*=!.%#.!*!2$%,$%)0! %/!"E$%&*!*=! %/! ).-!A-<-(,2-A!
N,$(AKP!

V/!).%=!$-2,$)!N-!.*<-!E,&'=-A!2$%C*$%(0!,/!).-!"1"@GH"!2$%,$%)0!&$,2=>!F')!N-!.*<-!
*(=,!%/&('A-A!$-(*)-A!*A<*/&-=!%/!=,C-!,).-$!$-#%,/*((0!%C2,$)*/)!&$,2=P!!

!
!

<4,=3()+&*!
I,$(AN%A->! ).-! F-/-E%&%*(! -&,/,C%&! %C2*&)! ,E! 2(*/)! F%,)-&./,(,#0! .*=! =,! E*$! F--/!
*(C,=)! -D&('=%<-(0! ,/! &$,2=! ,E! .%#.! -&,/,C%&! %C2,$)*/&-! %/! A-<-(,2-A! &,'/)$%-=>!
='&.!*=!C*%O->! &*/,(*>! =,0F-*/>!*/A!2,)*),P! !]).-$!=2-&%-=>!*().,'#.! %C2,$)*/)! ),!
).-!A-<-(,2%/#!&,'/)$%-=!,E!"E$%&*>!.*<-!/,)!*))$*&)-A!).-!%/)-$-=)!,E!).-!C'()%/*)%,/*(!
=--A!*/A!F%,)-&./,(,#0!&,C2*/%-=>!2$%C*$%(0!E,$!E%/*/&%*(!$-*=,/=P!!H,CC-$&%*(%O-A!
N,$(A!&$,2=!*$-!/,)!*=!%C2,$)*/)!%/!"E$%&*>!=%/&-!C,=)!%C2,$)-A!(%/-=!,$!&'()%<*$=!C*0!
F-! %/*22$,2$%*)-! E,$! (,&*(! &,/A%)%,/=P! !B.-=-!&$,2=!<*$%-)%-=!C*0!F-!-D2-/=%<-!*/A!
/--A! .%#.! %/2')=>! */A!C*0! *(=,! F-! ='=&-2)%F(-! ),! (,&*(! 2-=)=! */A! A%=-*=-=P! ! "=! *!
$-='()>!#-/-)%&!*/A!F%,)-&./,(,#%&*(! %C2$,<-C-/)=!),!).-=-![/-#(-&)-A\!E,,A!=2-&%-=!
*$-! &,/E%/-A! ),! (,&*(! */A! =2-&%*(%O-A! $-=-*$&.! *)! =2-&%E%&! &$,2! &-/)-$=! N%).%/! ).-!
%/)-$/*)%,/*(! *#$%&'()'$*(! $-=-*$&.! &-/)-$=! %/! ).,=-! &,'/)$%-=>! */AR,$! %/! =2-&%E%&!
&,((*F,$*)%,/=! N%).! *#$%&'()'$*(! $-=-*$&.! %/=)%)')-=! J"@V=K! %/! %/A'=)$%*(%O-A! &,'/)$%-=P!!
S,N-<-$>!"E$%&*/!F%,)-&./,(,#%&*(!-D2-$)%=-!%=!F-%/#!/'$)'$-A!).$,'#.!=-<-$*(!$-&-/)!
%/)-$/*)%,/*(!%/%)%*)%<-=!J=--!(%=)!%/!+$%/Q!2,%+)P>!855^KP!!!!

!

!"#$%&'#(')*+$&,$*-.)/0+'0.*+$1)&'#/"(&+&-2$
+-)N--/!855_!*/A!855^>!-%#.)! &,'/)$%-=>! E%<-! %/A'=)$%*(! */A! ).$--!A-<-(,2%/#>!.*<-!
&,/)$%F')-A! ),! C,$-! ).*/! *! 8`6E,(A! %/&$-*=-! %/! ).-! #(,F*(! *$-*! ,E! )$*/=#-/%&! &$,2=!
Ja*C-=>! 8555KP! ! V/! 855^>! ).*)! *$-*! %/&$-*=-A! ),! ?bP^! C%((%,/! .-&)*$-=! E$,C! 88P7!
C%((%,/!.-&)*$-=!%/!855bP!!]/(0!E%<-!C*4,$!&$,2=!2(*/)-A!%/!4'=)!-%#.)!&,'/)$%-=!*&&,'/)!
E,$!C,=)!,E!).%=!%/&$-*=-P!!B.-!E%<-!2$%/&%2*(!)$*/=#-/%&!&$,2=!*$-!J%/!A-&$-*=%/#!,$A-$!
,E!*$-*K!=,0F-*/>!C*%O->!&,)),/>!&*/,(*R$*2-=--A>!*/A!2,)*),!JB*F(-!?KP!!B$*/=#-/%&!
=,0F-*/!*(,/-!C*Q-=!'2!,<-$!`7c!,E! ).%=!*&$-*#-P! !B.-!C,=)!&,CC,/!)$*/=#-/%&!
)$*%)! %=!.-$F%&%A-!$-=%=)*/&-!Jb8cK>!E,((,N-A!F0!%/=-&)!$-=%=)*/&-!J?^cK!JB*F(-!dKP!!V/!
855^>!).-!;/%)-A!1)*)-=!.*A!).-!#$-*)-=)!2-$&-/)*#-!,E!).-!#(,F*(!*$-*!,E!)$*/=#-/%&!
&$,2=! JbecK>! E,((,N-A! F0! H*/*A*! J85cK>! "$#-/)%/*! J8`cK>! "'=)$*(%*! J8cK>! :-D%&,!
Jf8cK>!12*%/!Jf8cK!*/A!U$*/&-!Jf8cK!JB*F(-!8KP!!!
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>!

!

"#$%&!'(!)%*$#%!#+&#!*,!-+#./0&.12!2+*3/!$4!2*5.-+4!1.!6777!8,+*9!:#9&/;!6777<!

=*5.-+4! >+&#!891%%1*.!?&2-#+&/<!

;1"! d7Pd!

"$#-/)%/*! 87P7!

H*/*A*! dP7!

H.%/*! 7P`!

"'=)$*(%*! 7P?!

1,').!"E$%&*! 7P?!

:-D%&,! f7P8!

12*%/! f7P8!

U$*/&-! f7P8!

+'(#*$%*! f7P8!

@,C*/%*! f7P8!

;$'#'*0! f7P8!

g-$C*/0! f7P8!

!

"#$%&!6(!)%*$#%!#+&#!*,!-+#./0&.12!2+*3/!$4!2+*3!1.!6777!8:#9&/;!6777<!

=+*3! >+&#!891%%1*.!?&2-#+&/<!

1,0F-*/! ?`P^!

:*%O-! 87Pd!

H,)),/! `Pd!

H*/,(*! ?P^!

3,)*),! f7P8!

1Y'*=.! f7P8!

3*2*0*! f7P8!

!

"#$%&!@(!)%*$#%!#+&#!*,!-+#./0&.12!2+*3/!$4!-+#1-!1.!6777!8:#9&/;!6777<!

"+#1-! >+&#!891%%1*.!?&2-#+&/<!

S-$F%&%A-!),(-$*/&-! d?Pb!

V/=-&)!$-=%=)*/&-!J+)K! ^Pd!

+)!h!.-$F%&%A-!),(-$*/&-! dP?!

i%$'=!$-=%=)*/&-R,).-$! f7P8!
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?!

!

B.-! #,*(=! ,E! *#$%&'()'$*(! F%,)-&./,(,#0! *$-! -==-/)%*((0! ).-! =*C-! *=! ).,=-! ,E!
&,/<-/)%,/*(! 2(*/)! F$--A%/#>! N%).! ,/-! ,$! )N,! -D&-2)%,/=P! ! V/! #-/-$*(! )-$C=! ).-=-!
#,*(=! E*((! %/),! )N,!C*4,$! &*)-#,$%-=T! %C2$,<%/#! &$,2! 2-$E,$C*/&-! %/! ).-! E%-(A! J#.&',%
,3+#,$K>! */A! A-<-(,2%/#! /-N! 2$,A'&)=! N%).! -/.*/&-A! Y'*(%)0! ,$! <*('-! J-',&',% ,3+#,$KP!!
1,! E*$>!C,=)!&,CC-$&%*((0!#$,N/! )$*/=#-/%&!&$,2=!*$-! ).,=-!N%).! %/2')! )$*%)=>!F')! %/!
).-! /-D)! E-N! 0-*$=!N-! */)%&%2*)-! ).-! &,CC-$&%*(! $-(-*=-! ,E!C*/0!C,$-! &$,2=!N%).!
,')2')!)$*%)=P!H,CF%/-A!%/2')!*/A!,')2')!#,*(=!%/&('A-T!

$
!" )(/.#*3#4$.#3)3'*(/#$'&$%#3'3$*(4$4)3#*3#3$5$)(3#/'36$7).03#36$

,0(-)6$(#8*'&4#36$#'/9:$
!" )(/.#*3#4$'&+#.*(/#$&,$#(7).&(8#('*+$3'.#33#3$;;$4.&0-"'6$,+&&4)(-6$

3&)+$*/)4)'2$*(4$*+<*+)()'26$"#*72$8#'*+3$*(4$#='.#8#$'#8%#.*'0.#3:$
!" )(/.#*3#4$2)#+4:$
!" .#40/#4$%&3';"*.7#3'$+&33#3:$
!" )8%.&7#4$(0'.)')&(*+$/&('#('$&,$,&&43$*(4$,##43'0,,39$

!

"! &,CF%/*)%,/! ,E! &,/<-/)%,/*(! F$--A%/#! */A! F%,)-&./,(,#0! C-*/=! ).*)! #-/-=!
%/)$,A'&-A! %/),! ,/-! <*$%-)0! F0! #-/-)%&! C,A%E%&*)%,/! &*/! ,E)-/! F-!C,<-A! %/),! \-(%)-\!
<*$%-)%-=! J.%#.(0! 2$,A'&)%<->! &,CC-$&%*((0! ='&&-==E'(! <*$%-)%-=K>! ,$! (,&*((0! *A*2)-A!
<*$%-)%-=!N%).%/!-&,/,C%&*((0!<%*F(-!)%C-E$*C-=P!!

>.2%-8%,"2%0+U-3%+15+.,+42$%-8%&)+.,%(#-,2*".-)-46%#$%,"+,%#,%*+.%42.23+,2%$,3+,24#2$%
8-3% *3-&% #0&3-5202.,% ,"+,% *+.% (2% +&&)#21% +*3-$$%0+.6% 1#88232.,% *3-&$P!g-/-)%&*((0!
-/#%/--$-A! <%$'=! $-=%=)*/&->! %/=-&)! $-=%=)*/&->! */A! A-(*0-A! $%2-/%/#! *$-! #,,A!
-D*C2(-=P!B$*/=#-/%&!2(*/)=!,E!,<-$!?7!2(*/)!=2-&%-=!).*)!*$-!$-=%=)*/)!),!C,$-!).*/!
d7!A%EE-$-/)!<%$*(!A%=-*=-=!.*<-!*($-*A0!F--/!2$,A'&-A!F0!'=%/#!A%EE-$-/)!<*$%*)%,/=!
,E!).-!2*).,#-/6A-$%<-A!$-=%=)*/&-!=)$*)-#0P!V/=-&)6$-=%=)*/)!2(*/)!<*$%-)%-=>!'=%/#!).-!
δ6-/A,),D%/!,E!A+*#))'$%,"'3#.4#2.$#$>!.*<-!F--/!2$,A'&-A!E,$!=-<-$*(!%C2,$)*/)!2(*/)!
=2-&%-=>! %/&('A%/#! ),F*&&,>! ),C*),>! 2,)*),>! &,)),/>! N*(/')>! C*%O->! ='#*$! &*/-! */A!
$%&-P!]E!).-=->!C*%O->!2,)*),!*/A!&,)),/!*$-!*($-*A0!'/A-$!&,CC-$&%*(!2$,A'&)%,/P!V)!
%=! -/<%=*#-A! ).*)! ).-=-! =)$*)-#%-=! N%((! F-! -Y'*((0! *22(%&*F(-! ),! C*/0! ,).-$! &$,2=!
%C2,$)*/)! E,$! A-<-(,2%/#! &,'/)$%-=P! g-/-)%&*((0! -/#%/--$-A! A-(*0-A! $%2-/%/#>!
*().,'#.! )-=)-A! =,! E*$! ,/! *! &,CC-$&%*(! =&*(-! ,/(0! E,$! ),C*),>! C*0! *(=,! .*<-! */!
-/,$C,'=! 2,)-/)%*(! *22(%&*)%,/! E,$! )$,2%&*(! E$'%)! &$,2=! ).*)! ='EE-$! =-<-$-! (,==-=!
F-&*'=-! ).-0! $%2-/! $*2%A(0P! V/! C*/0! A-<-(,2%/#! &,'/)$%-=! N%).! %/*A-Y'*)-! =),$*#-!
*/A!)$*/=2,$)*)%,/!=0=)-C=>!A-(*0-A!$%2-/%/#!E,$!E$'%)=!&,'(A!2$,<-!*!=%#/%E%&*/)!E*&),$!
%/!).-%$!-EE%&%-/)!&,CC-$&%*(%O*)%,/P!!

V/! *! $-&-/)! =)'A0! &,CC%==%,/-A! F0! ).-! @,&Q-E-((-$! U,'/A*)%,/! JA#-,2*".-)-46% 8-3%
;83#*+.% 73-&$=! 8555K! ).-! *').,$=! /,)-! ).*)! &$,2! 2$,A'&)%,/! %/! "E$%&*/! &,'/)$%-=! %=!
'='*((0! &,/=)$*%/-A! F0! %/&%A-/&-! ,E! 2-=)! */A! A%=-*=->! 2,,$! =,%(! &,/A%)%,/=>! */A!
*F%,)%&!=)$-==!E*&),$=!='&.!*=!A$,'#.)!*/A!.-*)P!!B.-=-!&,/=)$*%/)=!*$-!#$,'2-A!%/),!
).-!E,((,N%/#!C*4,$!&*)-#,$%-=T!!

! !
!" 3$,2*#*)%,/!j!(*&Q!,E!&(-*/!2(*/)%/#!C*)-$%*(!
!" g-/-$*(!6!)-&./,(,#0!A-<-(,2C-/)!,$!#-$C2(*=C!&,/=-$<*)%,/!
!" L%=-*=-!6!<%$*(>!E'/#*(>!F*&)-$%*(!
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@!

!" V/=-&)!2-=)=!
!" I--A=!!
!" "F%,)%&!=)$-==!6!A$,'#.)>!.-*)>!/%)$,#-/!A-E%&%-/&0!
!" k'*(%)0!6!0%-(A!,$!/')$%)%,/*(!&,/)-/)!

!
:,=)!,$!*((!,E!).-=-!&,/=)$*%/)=!C*0!F-!*AA$-==-A!<%*!F%,)-&./,(,#%&*(!C-).,A=P!
!
!"#$'&&+3$&,$1)&'#/"(&+&-2$
+%,)-&./,(,#0! %=! ).-!/*C-!).*)!.*=!F--/!#%<-/! ),!*!<-$0!N%A-!$*/#-!,E!*#$%&'()'$*(>!
%/A'=)$%*(! */A! C-A%&*(! )-&./,(,#%-=! ).*)! C*Q-! '=-! ,E! (%<%/#! ,$#*/%=C=! J-P#P>!
C%&$,F-=>! 2(*/)=! ,$! */%C*(=K! ,$! 2*$)=! ,E! (%<%/#! ,$#*/%=C=! J-P#P>! %=,(*)-A! &-((=! ,$!
2$,)-%/=K! ),! 2$,<%A-! /-N! 2$,A'&)=! */A! =-$<%&-=P! ! "().,'#.! ).-! )-$C! F%,)-&./,(,#0!
$-E-$=! ),! *! C'&.! ,(A-$! */A! F$,*A-$! )-&./,(,#0! ).*/! #-/-)%&! -/#%/--$%/#>! ).-!
)-&./%Y'-=! ,E! #-/-)%&! -/#%/--$%/#! *$-! ,E! ='&.! %C2,$)*/&-! ).*)! ).-! )N,! )-$C=! .*<-!
F-&,C-!<%$)'*((0!=0/,/0C,'=P!!

+%,)-&./,(,#0!&*/!F-!A-E%/-A!*=![C*Q%/#!'=-!,E!).-!/*)'$*(!2$,&-==-=!,$!2$,A'&)=!,E!
(%<%/#! ).%/#=P\! 1,C-! E,$C=! ,E! F%,)-&./,(,#0>! ='&.! *=! N%/-6>! F$-*A6! */A! &.--=-6!
C*Q%/#>!.*<-!F--/!2$*&)%&-A!E,$!).,'=*/A=!,E!0-*$=P!+%,)-&./,(,#0!%=!'=-A!%/!C*/0!
A%EE-$-/)! N*0=>! E$,C! =-N*#-! )$-*)C-/)! ),! 2.*$C*&-')%&*(! C*/'E*&)'$%/#P! B.-!
*22(%&*)%,/=!,E!F%,)-&./,(,#0!%/&('A-T!!

!
o 9&A12#%!$1*-&2?.*%*04!BB!-P#P>!'=%/#!C%&$,,$#*/%=C=!='&.!*=!F*&)-$%*!,$!E'/#%!

),!C*Q-!*/)%F%,)%&=!,$!<*&&%/-=l!
!

o 1.A5/-+1#%!$1*-&2?.*%*04!BB!-P#P>!'=%/#!C%&$,,$#*/%=C=!),!C*Q-!-/O0C-=!),!*AA!
),!F%,(,#%&*(!N*=.%/#!2,NA-$=>! ),!2$,A'&-!F--$!,$!&.--=-!,$!F$-*A>!,$! ),!C*Q-!
<%)*C%/=!,$!&*(,$%-6E$--!=N--)-/-$=l!
!

o &.C1+*.9&.-#%!$1*-&2?.*%*04! BB!-P#P>!'=%/#!C%&$,,$#*/%=C=!,$!2(*/)=! ),!&(-*/!
'2!(*/A!,$!N*)-$!2,((')-A!N%).!=-N*#-!,$!),D%&!%/A'=)$%*(!N*=)-!JF%,$-C-A%*)%,/KP!

%

+%,)-&./,(,#0! A,-=! /,)! /-&-==*$%(0! %/<,(<-! )$*/=#-/%&! )-&./,(,#%-=! ,$! #-/-)%&!
-/#%/--$%/#! 2-$! =->! F')! ).-=-! )-&./%Y'-=! &*/! F-! '=-A! ),! C*Q-! -/)%$-(0! /-N! ,$!
%C2$,<-A!2$,A'&)=>!,E)-/!$-E-$$-A!),!*=![0-123.%(#-,2*".-)-46P\!!:,=)!,E!).-!&'$$-/)!
2'F(%&! &,/&-$/! %=! ,<-$! C,A-$/! F%,)-&./,(,#0>! F-&*'=-! ).-! '=-! ,E! #-/-)%&!
-/#%/--$%/#!*((,N=! ).-!C,<-C-/)!,E!#-/-=! %/!N*0=! ).*)!&,'(A!/,)!.*<-!F--/!-*=%(0!
*&&,C2(%=.-A! 2$-<%,'=(0! J-P#P>! *&$,==! =2-&%-=! F*$$%-$=KP! ! m-==! &,/)$,<-$=%*(!
F%,)-&./,(,#0! )-&./%Y'-=! &,CC,/(0! '=-A! %/! *#$%&'()'$-! %/&('A-! )%=='-! &'()'$->!
#-/-)%&!C*$Q-$=>!*/A!LW"6F*=-A!A%*#/,=)%&=P!!!

B.%=!$-2,$)!N%((! E,&'=!2$%C*$%(0!,/!)$*/=#-/%&!)-&./,(,#%-=>!*().,'#.!N.-$-!).-=-!*$-!
(-==! A-<-(,2-A! E,$! *! 2*$)%&'(*$! &$,2!N-!N%((! $-E-$! ),! ,).-$! *22(%&*)%,/=! ,E!C,(-&'(*$!
F%,(,#0!).*)!*$-!&'$$-/)(0!%/!'=-P!!"!F$%-E!-D2(*/*)%,/!,E!).-=-!)-&./%Y'-=!E,((,N=P!!

!
"1//5&!25%-5+&!

3(*/)! )%=='-!&'()'$-! %=! ).-!&'()%<*)%,/!,E!2(*/)!&-((=!,$! )%=='-=!,/!=2-&%*((0! E,$C'(*)-A!
/')$%-/)!C-A%*P!;/A-$!*22$,2$%*)-!&,/A%)%,/=>!*!N.,(-!2(*/)!&*/!F-!$-#-/-$*)-A!E$,C!
*!=%/#(-!&-((>!2-$C%))%/#!).-!$*2%A!2$,A'&)%,/!,E!C*/0!'/%E,$C!2(*/)=P!B%=='-!&'()'$-!%=!
/,N! $-&,#/%O-A! *=! */! -==-/)%*(! ),,(! %/! C,A-$/! 2(*/)! F$--A%/#P! 1%/&-! %)! N*=! E%$=)!
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AB!

A-<-(,2-A! %/! ).-!-*$(0!85_7=>!2(*/)! )%=='-!&'()'$-!.*=!F-&,C-!).-!F*=%=!,E!*!C*4,$!
%/A'=)$0>!2$,<%A%/#!.%#.6<*('-!2(*/)=!E,$!/'$=-$%-=P!!!V)!%=!*(=,!*/!-EE-&)%<-!C-).,A!E,$!
2$,A'&%/#!2(*/)=!).*)!*$-!E$--!E$,C!C*/0!A%=-*=-=>!2*$)%&'(*$(0!<%$'=-=P!!

!
D*%&25%#+!9#+E&+/!

"().,'#.!#-/-)%&!-/#%/--$%/#!$-&-%<-=!C'&.!*))-/)%,/>!,E!*=!C'&.!=%#/%E%&*/&-!%=!).-!
*22(%&*)%,/! ,E!C,(-&'(*$!C*$Q-$=! */A!#-/-)%&!C*22%/#! ),!2(*/)!F$--A%/#P!:,(-&'(*$!
C*$Q-$=!*$-! %A-/)%E%*F(-!LW"!=-Y'-/&-=! E,'/A!*)!=2-&%E%&! (,&*)%,/=!,E! ).-!#-/,C-P!
L%EE-$-/&-=!C*0!-D%=)!*C,/#!%/A%<%A'*(=!,E!).-!=*C-!2,2'(*)%,/P!L%EE-$-/)!&(*==-=!,E!
C*$Q-$=! *(=,! -D%=)>! ='&.! *=! $-=)$%&)%,/! E$*#C-/)! (-/#).! 2,(0C,$2.%=C=! J@Um3=K>!
*C2(%E%-A! E$*#C-/)! (-/#).! 2,(0C,$2.%=C=! J"Um3=K>! */A! $*/A,C(0! *C2(%E%-A!
2,(0C,$2.%&!LW"!C*$Q-$=! J@"3L=K! ,$!C%&$,=*)-((%)-=P! !+0!A-)-$C%/%/#! ).-! (,&*)%,/!
*/A! (%Q-(0!*&)%,/!,E!C*/0!2(*/)!#-/-=>! =&%-/)%=)=! &*/!Y'%&Q(0!*/A!*&&'$*)-(0! %A-/)%E0!
).,=-! 2(*/)=! &*$$0%/#! A-=%$*F(-! &.*$*&)-$%=)%&=l! .-/&-! &,/<-/)%,/*(! 2(*/)! F$--A%/#!
&*/!F-!&,/A'&)-A!N%).!#$-*)-$!2$-&%=%,/P!

!
:,(-&'(*$!C*$Q-$=!&*/!F-!'=-A!%/!2(*/)!F$--A%/#!%/!=-<-$*(!N*0=T!!
!

V+3T23L+$$#$,21% $2)2*,#-.! %=! ).-! '=-! ,E! C*$Q-$=! ),! %/&$-*=-! ).-! $-=2,/=-! ),!
=-(-&)%,/P! "! Y'*/)%)*)%<-! )$*%)! J%P-P>! E$'%)! 0%-(A>! N.%&.! =.,N=! &,/)%/','=! <*$%*)%,/!
*/A! &*//,)! F-! &(*==%E%-A! %/),! *! E-N! A%=&$-)-! &(*==-=K! %=! '='*((0! &,/)$,((-A! F0!
C*/0! #-/-=>! &*((-A! Y'*/)%)*)%<-! )$*%)! (,&%! JkBmKP! +0! '=%/#! C,(-&'(*$! C*$Q-$=!
&(,=-(0! (%/Q-A! ),>! ,$! -<-/! (,&*)-A! N%).%/>! ,/-! ,$! C,$-! kBm>! %/E,$C*)%,/! *)! ).-!
LW"6(-<-(!%=!'=-A!A%$-&)(0!*/A!=-(-&)%,/!$-=2,/=-!&*/!F-!%/&$-*=-AP!
!
V+3T23L+$$#$,21%#.,3-432$$#-.>!N.-$-!C*$Q-$=!*$-!'=-A!),!%/&$-*=-!).-!=2--A!,$!
-EE%&%-/&0!,E!%/)$,#$-==%,/!J).-!%/)$,A'&)%,/!,E!/-N!#-/-J=K!E$,C!*!2,2'(*)%,/!"!),!
*! 2,2'(*)%,/! +! F0! &$,==%/#! "! */A! +! */A! ).-/! $-2-*)-A(0! F*&Q&$,==%/#! ),! +KP!
V/)$,#$-==%,/! C*0! F-! ,E! <*('->! E,$! -D*C2(->! %/! %/)$,A'&%/#! #-/-=! E$,C! N%(A!
$-(*)%<-=!%/),!C,A-$/!2(*/)!<*$%-)%-=P!
!
@,'1#2$%-8%42.2,#*%1#523$#,6!*/A!,E!)*D,/,C%&R2.0(,#-/-)%&!$-(*)%,/=.%2=!F-)N--/!
2(*/)!=2-&%-=!,$!F-)N--/!2,2'(*)%,/=!J,$!<*$%-)%-=K!N%).%/!=2-&%-=P!

!
@,'1#2$% -8% (#-)-4#*+)% &3-*2$$2$>! ='&.! *=!C*)%/#! =0=)-C=>! 2,((-/!C,<-C-/)! ,$!
=--A!A%=2-$=*(>!*/A!,E!).-!#-/-)%&!C-&.*/%=C=!F-.%/A!2.0=%,(,#%&*(!)$*%)=P!

!
!
F1#0.*/-12/!

B.-! E%$=)! =)-2! ),N*$A! &,/)$,((%/#! *! 2(*/)! A%=-*=-! %=! A-)-&)%/#! %)P! ! VA-/)%E0%/#! ).-!
A%=-*=-6&*'=%/#! ,$#*/%=C! -*$(0! C*Q-=! %)! 2,==%F(-! ),! %/)$,A'&-! -EE-&)%<-! &,/)$,(!
C-*='$-=P! S,N-<-$>! C*/0! A%=-*=-=! *$-! /,)! -*=%(0! %A-/)%E%*F(-! '/)%(! ).-0! .*<-!
$-*&.-A!*!=)*#-!N.-/!%)!%=!*($-*A0!),,!(*)-!),!2$-<-/)!C*4,$!A*C*#-!),!).-!&$,2P!B.-!
A-<-(,2C-/)!,E!A%*#/,=)%&!C-).,A=!*/A!-*=06),6'=-!Q%)=!E,$!2(*/)!A%=-*=-=!.*=!F--/!
*!C*4,$!F$-*Q).$,'#.! %/! (%C%)%/#!&$,2!A*C*#-P! !1'&.!Q%)=!.*<-!F--/!A-<-(,2-A! E,$!
'=-! F,).! %/! ).-! (*F,$*),$0! */A! %/! ).-! E%-(AP! L%=-*=-=! ).*)! *$-! &*'=-A! F0!
C%&$,,$#*/%=C=! &*/! F-! A%*#/,=-A! F0! %A-/)%E0%/#! *! '/%Y'-! E-*)'$-! ,E! ).-! ,$#*/%=C>!
='&.!*=!%)=!#-/-)%&!C*)-$%*(!JLW"K!,$!*!=2-&%E%&!2$,)-%/P!!

!
)&.&-12!&.01.&&+1.0!

g-/-)%&!-/#%/--$%/#>!*(=,!&*((-A![#-/-)%&!)$*/=E,$C*)%,/\!,$![#-/-)%&!C,A%E%&*)%,/>\!%=!
).-!C,A%E%&*)%,/!,E!#-/-)%&!C*)-$%*(!JLW"K!F0!*$)%E%&%*(!C-*/=P!V)!$-(%-=!'2,/!).-!*F%(%)0!
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AA!

),!%=,(*)-!=2-&%E%&!=)$-)&.-=!,E!LW"!'=%/#!-/O0C-=!).*)!&')!LW"!*)!2$-&%=-!(,&*)%,/=P!
1-(-&)-A! LW"! E$*#C-/)=! &*/! ).-/! F-! )$*/=E-$$-A! %/),! ).-! &-((=! ,E! ).-! ,$#*/%=CP!
g-/-)%&*((0!C,A%E%-A! ,$#*/%=C=! Jg:]=K! *$-! ).,=-! ).*)! .*<-! F--/!C,A%E%-A! F0! ).-!
*22(%&*)%,/! ,E! $-&,CF%/*/)6LW"! )-&./,(,#0! JN.-$-! LW"! E$,C! ,/-! ,$#*/%=C! %=!
)$*/=E-$$-A! ),! */,).-$! ,$#*/%=CKP! B.-! )-$C! nn)$*/=#-/%&! &$,2=nn! %=! *(=,! '=-A! E,$!
#-/-)%&*((0!C,A%E%-A! &$,2=>!N.-$-! *! E,$-%#/! #-/-! J*! )$*/=#-/-K! %=! %/&,$2,$*)-A! %/),!
).-!2(*/)!#-/,C-P!

B.-$-! *$-! =-<-$*(! A%EE-$-/)! 2$,&-==-=! *<*%(*F(-! E,$! #-/-)%&! -/#%/--$%/#>! ).-! C,=)!
&,CC,/! ,E! N.%&.! %=! ),! '=-! ).-! =,%(! F*&)-$%'C! ;43-(+*,23#'0! *=! *! #,6F-)N--/P!!
;43-(+*,23#'0!.*=!*!/*)'$*(!*F%(%)0!),!*()-$!).-!#-/-)%&!C*)-$%*(!,E!2(*/)!&-((=!=,!).*)!
,')#$,N).=!J,$!#*((=K!*$-!E,$C-A!,/!).-!2(*/)P!B.%=!C-&.*/%=C!.*=!F--/!*A*2)-A!=,!
).*)! %/=)-*A! ,E! ).-! #-/-=! E,$! 2$,A'&%/#! #*((=>! A-=%$*F(-! #-/-)%&! %/E,$C*)%,/! &*/! F-!
)$*/=E-$$-A!%/),!2(*/)=P!B.-!;43-(+*,23#'0!C-).,A!.*=!F--/!'=-A!='&&-==E'((0!N%).!*!
N%A-!<*$%-)0!,E!2(*/)=>!N%).!).-!-D&-2)%,/!,E!).-!C,=)!%C2,$)*/)!&-$-*(!&$,2=P!

+*((%=)%&! ,$! F%,(%=)%&! %C2$-#/*)%,/! %=! ).-! C-).,A! '=-A! E,$! &-$-*(=! */A! =,C-! ,).-$!
&$,2=P!V)! %/<,(<-=!*))*&.%/#!).-!LW"!),!F-!%/)$,A'&-A!%/),!).-!2(*/)!,/),!C%/')-!#,(A!
,$!)'/#=)-/!2*$)%&(-=>!).-/!E%$%/#!).-=-!J(%Q-!F'((-)=K!%/),!).-!2(*/)!)%=='-P!"!2$,2,$)%,/!
,E! ).-! 2(*/)! &-((=! )$-*)-A! %/! ).%=! N*0! )*Q-! '2! ).-! LW"! E$,C! ).-!C-)*(! 2-((-)=>! */A!
N.,(-!)$*/=#-/%&!2(*/)=!&*/!).-/!F-!$-6#$,N/!E$,C!).-=-!&-((=!F0!)%=='-!&'()'$-P!

!
<-)'1,7&)C)3D!6)(!E6(-,4!
B.-! &,'/)$%-=! ,E! ='F61*.*$*/! "E$%&*! =)%((! A-2-/A! (*$#-(0! ,/! *#$%&'()'$-! E,$! ).-%$!
-&,/,C%&!2$,=2-$%)0!*/A!).-!N-(E*$-!,E!).-!2-,2(-P!!"&&,$A%/#!),!WA%$%)'!*/A!I*E'(*!
J855^K>!&'$$-/)!*#$%&'()'$*(!2$,A'&)%,/!-EE,$)=!*/A!=)$*)-#%-=!*$-!'/*F(-!),!&,2-!N%).!
).-! A-C*/A=! E,$! E,,A!C*A-!F0! ).-! $%=%/#!2,2'(*)%,/! %/! ).-! $-#%,/P! !B.-0!=)*)-! ).*)!
$-=-*$&.! */A! A-<-(,2C-/)! %/&,$2,$*)%/#! %//,<*)%<-! )-&./,(,#%-=>! ='&.! *=!
F%,)-&./,(,#0>! *$-! '$#-/)(0! /--A-A! %E! ).-! A-&(%/-! %/! *#$%&'()'$*(! 2$,A'&)%,/! %=! ),! F-!
$-<-$=-AP! ! B,A*0! ,<-$! 8^7! C%((%,/! 2-,2(-! %/! ='F61*.*$*/! "E$%&*! (%<-! F-(,N! ).-!
2,<-$)0! (%/->! */A! ).-! /'CF-$! %=! -D2-&)-A! ),! -D&--A! d77! C%((%,/! F0! ?7?7P! ! U,,A!
%/=-&'$%)0! %/! ='F61*.*$*/! "E$%&*! '/A-$C%/-=! .-*().! */A! /')$%)%,/! *(%Q->! $-='()%/#! %/!
2,,$!C*)-$/*(!.-*().>!.%#.!C*(/')$%)%,/!%/!&.%(A$-/!*/A!(,N!2$,A'&)%<%)0P!!!

I.%(-!N,$(A!E,,A!2$,A'&)%,/!.*=!&,/)%/'-A!),!%/&$-*=-!,<-$!$-&-/)!0-*$=>!2-$!&*2%)*!
2$,A'&)%,/! %/! ='F61*.*$*/! "E$%&*! A-&(%/-A! F0! ?7c! E$,C! 85_8685^_>! */A! ).%=! )$-/A!
*22-*$=! ),! F-! &,/)%/'%/#P! ! B.-$-! *$-! )N,! 2$%/&%2*(! N*0=! ,E! %/&$-*=%/#! *#$%&'()'$*(!
,')2')T!),!-D2*/A!).-!(*/A!'/A-$!&'()%<*)%,/!,$!),!%/)-/=%E0!2$,A'&)%,/!,/!(*/A!*($-*A0!
'/A-$! &'()%<*)%,/P! !B.-! E%$=)! %=!/,)!A-=%$*F(-! %/! )-$C=!,E!&,/=-$<%/#! (*/A!*/A!/*)'$*(!
$-=,'$&-=l!*$*F(-! (*/A! %=!/,N!%/!=.,$)!='22(0!%/!C,=)!$-#%,/=P!!B.-$-E,$-!%/&$-*=%/#!
0%-(A!2-$!'/%)!,E!*$-*!%=!).-!,/(0!2$*&)%&*(!=,(')%,/P!!WA%$%)'!*/A!I*E'(*!*==-$)!).*)!).%=!
&*/! ,/(0! F-! *&.%-<-A! ).$,'#.! \=&%-/&-6F*=-A\! $*).-$! ).*/! [)$*A%)%,/*(\! *#$%&'()'$->!
*/A! ).*)!F%,)-&./,(,#0! 66!N.-/!*22(%-A!*22$,2$%*)-(0! 66!,EE-$=! ).%=!2,==%F%(%)0!N%).,')!
=,C-!,E!).-!*A<-$=-!-EE-&)=!,E)-/!*==,&%*)-A!N%).!%/)-/=%E%-A!*#$%&'()'$-P!!!

V<-=!*/A!I*CF'#'!J8555K!*#$--!N%).!).%=!&,/&('=%,/P!+-&*'=-!).-!g$--/!@-<,(')%,/!
).*)! .-(2-A! "=%*! */A! m*)%/! "C-$%&*! ),! *&.%-<-! =-(E6='EE%&%-/&0! %/! E,,A! 2$,A'&)%,/!
(*$#-(0!2*==-A!"E$%&*!F0>!).-0!C*%/)*%/!).*)!).-!&,/)%/-/)!&*//,)!*EE,$A!),!C%==!,')!,/!
*/,).-$! #(,F*(! )-&./,(,#%&*(! $-<,(')%,/! ='&.! *=! *#$%&'()'$*(! F%,)-&./,(,#0P! ! "E$%&*X=!
&$,2!2$,A'&)%,/!2-$!'/%)!*$-*!,E! (*/A! %=!&'$$-/)(0! ).-! (,N-=)! %/! ).-!N,$(A>! E,$&%/#!).-!
&,/)%/-/)!),!%C2,$)!?`c!,E!%)=!#$*%/!/--A=P!U,$!%/=)*/&->!"E$%&*X=!2$,A'&)%,/!,E!=N--)!
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A"!

2,)*),! %=!_! ),/=R.*!&,C2*$-A! ),! ).-!#(,F*(!*<-$*#-!,E!8?! ),/=R.*l!=%C%(*$(0>!"E$%&*X=!
*<-$*#-!0%-(A!,E!C*%O-!%=!8Pb!),/=R.*!&,C2*$-A!),!*!#(,F*(!*<-$*#-!,E!e!),/=R.*P!!!

H$,2=! 2$,A'&-A! '=%/#! ).-! ),,(=! ,E! C,A-$/! F%,)-&./,(,#0! *$-! /,N! &,CC-$&%*((0!
*<*%(*F(-!%/!*!/'CF-$!,E!&,'/)$%-=!*$,'/A!).-!N,$(AP!!1,C-!&,'(A!F-!*A*2)-A!E,$!'=-!
%/!"E$%&*!J-P#P>! %/=-&)6$-=%=)*/)!C*%O-!,EE-$%/#!E*$C-$=!).-!2,)-/)%*(!),!%/&$-*=-!0%-(A=!
=%#/%E%&*/)(0KP! ! V/! ,).-$! &*=-=>! )$*%)=! ).*)! N-$-! A-<-(,2-A! ),! *AA$-==! 2$,A'&)%,/!
&,/=)$*%/)=!N,'(A!/--A!),!F-!*A*2)-A!),!).-!A%EE-$-/)!&,/A%)%,/=!%/!"E$%&*!J-P#P>!#-/-=!
E,$!%/=-&)!$-=%=)*/&-!N,'(A!/--A!),!F-!%/=-$)-A!%/),!%C2$,<-A!(,&*((0!*A*2)-A!"E$%&*/!
C*%O-!#-$C2(*=C>!,$!<%$'=!$-=%=)*/&-!*A*2)-A!),!%/&('A-!(,&*((0!2$-=-/)!=)$*%/=KP!!V/!
*AA%)%,/! ),! ).-! *A*2)*)%,/! ,E! %C2,$)*/)! %/2')! )$*%)=>!"E$%&*! &,'(A!F-/-E%)! #$-*)(0! E$,C!
,')2')!)$*%)=!J-P#P>!/')$%)%,/*((0!%C2$,<-A!=)*2(-=!='&.!*=!$%&-!*/A!=N--)!2,)*),KP!!!

H-$)*%/(0!N%).%/! ).-!&,CC-$&%*(!*#$%&'()'$*(!F%,)-&./,(,#0!=-&),$! ).-!<*('-6*AA-A!,$!
,')2')!)$*%)=!*$-!/,N!$-&-%<%/#!C,$-!$-=-*$&.!*))-/)%,/!j!)$*%)=!='&.!*=!<-#-)*F(-!,%(=!
N%).! (-==! =*)'$*)-A! E*)! */A! -/$%&.-A!N%).! F-)*6&*$,)-/-! J*!2$-&'$=,$!,E! <%)*C%/!"PKP!!
B.-! &,CC-$&%*(! *#$%&'()'$*(! F%,)-&.! %/A'=)$0! *22-*$=! /,N! ),! F-! %/! ).-! 2$,&-==! ,E!
C,<%/#!*N*0!E$,C!%/2')! )$*%)=!='&.!*=!<%$'=!*/A! %/=-&)!$-=%=)*/&-!%/!).-!A%$-&)%,/!,E!
).-=-!)02-=!,E!,')2')!)$*%)=P!!!

!

F(-)(-'D!,()8G!4&*!,)&G'(4-&'G!
V/! *! $-&-/)! =)'A0! &,CC%==%,/-A! F0! ).-! @,&Q-E-((-$! U,'/A*)%,/! JA#-,2*".-)-46% 8-3%
;83#*+.% 73-&$=! 8555K>! ).-! *').,$=! /,)-! ).*)! &$,2! 2$,A'&)%,/! %/! "E$%&*/! &,'/)$%-=! %=!
'='*((0! &,/=)$*%/-A! F0! %/&%A-/&-! ,E! 2-=)! */A! A%=-*=->! 2,,$! =,%(! &,/A%)%,/=>! */A!
*F%,)%&!=)$-==!E*&),$=!='&.!*=!A$,'#.)!*/A!.-*)P!!B.-=-!&,/=)$*%/)=!*$-!#$,'2-A!%/),!
).-!E,((,N%/#!C*4,$!&*)-#,$%-=T!!

!
#" 3$,2*#*)%,/!j!(*&Q!,E!&(-*/!2(*/)%/#!C*)-$%*(!
#" g-/-$*(!6!)-&./,(,#0!A-<-(,2C-/)!,$!#-$C2(*=C!&,/=-$<*)%,/!
#" L%=-*=-!6!<%$*(>!E'/#*(>!F*&)-$%*(!
#" V/=-&)!2-=)=!
#" I--A=!!
#" "F%,)%&!=)$-==!6!A$,'#.)>!.-*)>!/%)$,#-/!A-E%&%-/&0!
#" k'*(%)0!6!0%-(A!,$!/')$%)%,/*(!&,/)-/)!

!

:*/0! ,E! ).-=-! &,/=)$*%/)=! *$-! -D)$-C-(0! =-$%,'=P! 1)'A%-=! ,E! "E$%&*/! $*%/E*((! .*<-!
=.,N/! *! 2$,#$-==%<-! A$0%/#! )$-/A>! */A! *().,'#.! ).-! &*'=-=! ,E! E$-Y'-/)! A$,'#.)=!
*&$,==! "E$%&*! *$-! (*$#-(0! '/Q/,N/>! ).-! E*&)! ).*)! *#$%&'()'$*(! #$,N).! %=! =-<-$-(0!
&,/=)$*%/-A! F0! -D)-/=%<-! */A! =-<-$-! $*%/E*((! =.,$)*#-=! &*//,)! F-! ,<-$(,,Q-AP!
:,$-,<-$>!).-!2$,F(-C!,E!A$,'#.)!%/!C*/0!2*$)=!,E!"E$%&*!%=!,E)-/!&,C2,'/A-A!F0!(,N!
=,%(!E-$)%(%)0>!2*$)%&'(*$(0!%/!=-C%6*$%A!O,/-=!N.-$-!=,%(=!)-/A!),!F-!=*/A0!*/A!2$,/-!),!
-$,=%,/! */A! A-#$*A*)%,/P! ! 1'&.! =,%(=! (*&Q! %C2,$)*/)! /')$%-/)=! (%Q-! ='(E'$! */A!
2.,=2.,$'=! */A! .*<-! (,N! ,$#*/%&! C*))-$! &,/)-/)P! ! "#$%&'()'$*(! 2$,A'&)%,/! %/! C,=)!
2*$)=!,E!"E$%&*!).'=!$-Y'%$-=!&*2%)*(6%/)-/=%<-!&.-C%&*(!E-$)%(%O-$!%/2')=P!!;/E,$)'/*)-(0>!
C,=)! E*$C-$=!&*//,)!*EE,$A! ).-=-! %/2')=l! ),!-&,/,C%O->! ).-0!C*0!*22(0!='F6,2)%C*(!
*C,'/)=>!N.%&.!&*/!(-*A!),!E'$).-$!2$,F(-C=P!
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B.-!A-<*=)*)%/#!-EE-&)!,E!2-=)=!*/A!A%=-*=-=!%/!"E$%&*/!*#$%&'()'$-!%=!$-E(-&)-A!%/!).-!
*C,'/)! ,E! $-=,'$&-=! =2-/)! F0! E*$C-$=! ,/! ).-%$! &,/)$,(P! ! V/! 855`>! M-/0*/! E*$C-$=!
=2-/)!*22$,D%C*)-(0!;1!oeP`!C%((%,/!,/!%/=-&)%&%A-=>!;1!o87P`!C%((%,/!,/!E'/#%&%A-=>!
;1!o7Pd!C%((%,/!,/!2(*/)!.,$C,/-=!*/A!;1!odd!C%((%,/!),!&,/)$,(!(%<-=),&Q!2-=)=!*/A!
A%=-*=-=!JWA%$%)'>!8555KP!!:*/0!=)'A%-=!.*<-!=.,N/!).-!-/,$C,'=!&$,2!*/A!(%<-=),&Q!
(,==-=!).*)!*$-!*!$-='()!,E!2$-6!*/A!2,=)6.*$<-=)!2-=)!*/A!A%=-*=-P!!B.-!%=='-!,E!2-=)!
*/A!A%=-*=-!$-=%=)*/&-!%=!).-$-E,$-!,E!&$'&%*(!%C2,$)*/&-!),!"E$%&*P!

"/0!A-F*)-!,/!F%,)-&./,(,#0! E,$!"E$%&*!C'=)! ).-$-E,$-!F-!&,/=%A-$-A! %/! ).-!&,/)-D)!
,E! ).-!&,/)%/-/)X=!/--A!E,$!C,$-!E,,A!*/A!).-!='$<%<*(!,E! %)=!2-,2(-P!!+%,)-&./,(,#06
A-$%<-A!=,(')%,/=!E,$!).-!F%,)%&!*/A!*F%,)%&!=)$-==-=!C-/)%,/-A!*F,<->!%E!F'%()!%/),!).-!
#-/,)02-=! ,E! 2(*/)=! */A!*/%C*(=>! &,'(A! $-A'&-! ).-! /--A! E,$>! */A! ).-!.%#.!&,=)=!,E!
*#$,&.-C%&*(=!*/A!N*)-$!*=!N-((!*=!).-!/-#*)%<-!-EE-&)=!,E!A%=-*=-=!*/A!N--A=>!).'=!
2$,C,)%/#!='=)*%/*F(-!*#$%&'()'$*(!2$,A'&)%,/P!!!

B.-!@,&Q-E-((-$! ='$<-0! $-2,$)-A! ).*)!*22(%&*)%,/=!,E!*#$%&'()'$*(!F%,)-&./,(,#0!N-$-!
*($-*A0! F-%/#! '=-A! ),! *AA$-==! =,C-! ,E! ).-!C*4,$! &$,2! &,/=)$*%/)=! %/! "E$%&*P! ! B.-!
='$<-0! E,&'=-A!,/!=%D! )*$#-)!&$,2=T!C*%O->!=,$#.'C>!&*==*<*>!0*C=>!F*/*/*=>!*/A!
&,N2-*>!*((!,E!N.%&.!*$-!=)*2(-!&$,2=P!!B.-!=)'A0!A%A!/,)!E,&'=!,/!$-=-*$&.!&$,2=!,$!
)*$#-)=!,E!%/)-$-=)!=2-&%E%&*((0!),!"1"@GH">!/,$!A%A!%)!-D*C%/-!&$,2=!,$!)-&./,(,#%-=!
%/!*A<*/&-A! (*F,$*),$%-=! ).*)!C*0!F-!='%)*F(-! E,$!*A*2)*)%,/!E,$!&,'/)$%-=!N%).%/!).-!
"1"@GH"!/-)N,$QP!!

V/)-$-=)%/#(0>! N.-/! ).-! E,'/A*)%,/! *=Q-A! `7! /*)%,/*(! $-=-*$&.! %/=)%)')-=! E$,C! /%/-!
A%EE-$-/)! "E$%&*/! &,'/)$%-=! J,/(0! ).$--! ,E! N.%&.! N-$-! %/! ).-! "1"@GH"! /-)N,$QK! ),!
%A-/)%E0! ).-%$!,N/!=%D! )*$#-)!&$,2=l!e`!A%EE-$-/)!&$,2=!N-$-!/*C-AP!!B.-!(%=)! %/&('A-A!
F,).! =)*2(-! */A! -D2,$)! &$,2=! ='&.! *=! E$'%)=! */A! <-#-)*F(-=>! &,EE--! */A!,).-$! &*=.!
&$,2=! J&,&,*>! )-*! */A! &,)),/K>! $,,)! &$,2=! J2,)*),! */A! =N--)! 2,)*),K>! &-$-*(=! J)-EE>!
C%((-)>!*/A!F*$(-0K>!*/A!(-#'C-=!J#$,'/A/')!*/A!=,0F-*/KP!B.-!2$-=-/)!%/<-/),$0>!F0!
&,/)$*=)>! =2-&%E%&*((0!*AA$-==-=! %/)-$-=)=!,E!"1"@GH"!C-CF-$=>!'=%/#! %)=!2$%,$%)%-=!
(%/Q-A!),!,/#,%/#!$-=-*$&.!*/AR,$!*<*%(*F(-!2$,A'&)=!%/!,).-$!2*$)=!,E!).-!N,$(AP!!

!
B.-!"1"@GH"!&,CC,A%)0!$-=-*$&.!2$%,$%)%-=!*=!=-)!%/!855`!*$-!#%<-/!%/!).-!)*F(-!
F-(,NP!
!
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A$!

"#$%&!'(!!>G>HI=>!H&/&#+2?!J+1*+1-1&/(!!G*5+2&K!>G>HI=>;!'LLM(!
!

'! D#1N&!

6! O&#./!

@! G*+0?59!

P! O#.#.#!

M! G*1%!#.A!Q#-&+!

R! G*1%!S&+-1%1-4!

T! F#1+4!

U! V?&#-!

L! O&&,!

'7! J*-#-*&/!

''! =*,,&&!

'6! G?&&3!#.A!0*#-/!

'@! =*--*.!

'P! H12&!

'M! S*+&/-+4!

'R! =#//#C#!

'T! G*21*B&2*.*912/!

'U! )+*5.A.5-/!

'L! =1-+5/!
!
!

W,)-! ).*)! %/! ).%=! (%=)>! C*%O->! =,$#.'C! */A! F*/*/*! *$-! ).-! ,/(0! &,CC,A%)%-=! ).*)!
,<-$(*2!N%).!).-!2$%,$%)0!(%=)!2$,A'&-A!F0!).-!@,&Q-E-((-$!U,'/A*)%,/P!

B.-! @,&Q-E-((-$! =)'A0! E,'/A! ).*)! *! (%C%)-A! /'CF-$! ,E! <%$'=-=>! A%=-*=-=! */A! 2-=)=!
E%#'$-!2$,C%/-/)(0!%/!).-!$-=-*$&.!*&)%<%)%-=!%A-/)%E%-AP!!+%,)-&./,(,#0!*/A!%/!2*$)%&'(*$!
)%=='-! &'()'$-! )-&./%Y'-=! *$-! *($-*A0! 2$,<%A%/#! ,22,$)'/%)%-=! %/! ).-! 2$,2*#*)%,/! ,E!
A%=-*=-6E$--! 2(*/)%/#! C*)-$%*(! %/! "E$%&*P! ! "! N%A-! $*/#-! ,E! F%,)-&./,(,#0! ),,(=! %=!
*($-*A0! *<*%(*F(-! E,$! *22(%&*)%,/! %/! &$,2! %C2$,<-C-/)! 2$,#$*C=>! -=2-&%*((0! ).,=-!
$-(*)-A!),!)%=='-!&'()'$->!C%&$,2$,2*#*)%,/>!*/A!C,(-&'(*$!C*$Q-$=P!!

H'$$-/)(0>! #-/-)%&! -/#%/--$%/#! %=! C'&.! (-==! N%A-(0! *22(%-A! */A! %=! 2$%C*$%(0! %/! ).-!
-D2-$%C-/)*(! =)*#-=! N%).! C*/0! "E$%&*/! &$,2=P! ! V/! C*/0! &*=-=>! /*)%,/*(! &*2*&%)%-=!
*/A!$-=,'$&-=!*$-!=-<-$-(0!(%C%)-A!*/A!)$0!),!-/&,C2*==!),,!N%A-!*!$*/#-!,E!&$,2=P!!
]/-! $-&,CC-/A*)%,/! ,E! ).-! @,&Q-E-((-$! =)'A0! N*=! ).-$-E,$-! ),! E,&'=! */0! E')'$-!
='22,$)! %/! ).-! *$-*! ,E! *#$%&'()'$*(! F%,)-&./,(,#0! ,/! W+% )#0#,21% .'0(23% -8% &3#-3#,6%
*3-&$=% *)2+3% -(U2*,#52$=% +.1% #.$,#,',2$% /#,"% ,"2% *+&+*#,6% ,-% '.123,+T2% +15+.*21%
32$2+3*"I\!!!

V/!).%=!$-2,$)!N-!N%((!E,&'=!,/!).-!"1"@GH"!2$%,$%)0!&$,2=>!C-/)%,/%/#!,).-$=!N.-$-!
).-0!*$-!,E!2*$)%&'(*$!%C2,$)*/&-!,$!N.-$-!).-$-!.*=!F--/!2*$)%&'(*$(0!$*2%A!2$,#$-==!
%/!F%,)-&./,(,#0!$-=-*$&.P!!I-!N%((!/,)!*AA$-==!%=='-=!,E!(%<-=),&Q!-D&-2)!),!C-/)%,/!
F$%-E(0!*/%C*(!.-*().!%=='-=!*=!).-0!$-(*)-!),!).-!2$,A'&)%,/!,E!)$*/=#-/%&!<*&&%/-=P!!



;/9-/),$0!,<!"#$%&'()'$*(!+%,)-&./,(,#0!<,$!).-!=*:)-$/!*/>!?-/)$*(!"<$%&*!@-#%,/!AB,.*/:,/!C!;9-:D!
!
!

"#$%&'()'$*(!+%,)-&./,(,#0!1'22,$)!3$,4-&)!
56"2$678!

A9!

:*/0! ,E! ).-!"1"@GH"! /-)N,$Q=! *$-! *($-*A0! %/<,(<-A! %/! *=2-&)=! ,E! F%,)-&./,(,#0>!
$*/#%/#! E$,C! ).-! 2$,A'&)%,/! ,E! )%=='-! &'()'$-! 2(*/)%/#! C*)-$%*(=! */A! ).-! '=-! ,E!
C,(-&'(*$!C*$Q-$=!*/A!LW"6F*=-A!A%*#/,=)%&!),,(=!),!C,$-!*A<*/&-A!)$*/=E,$C*)%,/!
$-=-*$&.! %/! &,((*F,$*)%,/! N%).! ).-! HgV"@! &-/)-$=! */A! ,).-$! "@V=P! ! B.-=-! <*$%,'=!
*&)%<%)%-=! *$-! $-2,$)-A! %/! ).-! A,&'C-/)! ;$$2$$#.4% ,"2% ?2+$#(#)#,6% -8% +% D24#-.+)%
J.#,#+,#52% -.% A#-,2*".-)-46% 8-3% ;43#*'),'3+)% D2$2+3*"% #.% 9+$,23.% +.1% 72.,3+)% ;83#*+!
JV1W"@R;WL3R;1"VLK>!*/A!N%((!/,)!F-!A-=&$%F-A!.-$-!%/!*/0!A-)*%(P!!

!
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A;!

!

<-)'1,7&)C)3D!%&21&')(D!)6!!
E:EHIJE!F(-)(-'D!J()8G!
!
(
K,%B'(!"#$%&$'(%)*+(
!
O#2E0+*5.A!
B.-!"1"@GH"!/-)N,$Q!$-=2,/=%F(-!E,$!F,).!C*%O-!*/A!N.-*)!%=!I=>D>V!JG*=)-$/!
*/A!H-/)$*(!"E$%&*!:*%O-!*/A!I.-*)!@-=-*$&.!W-)N,$QKP!I,$(AN%A->!C*%O-!%=!#$,N/!
*)! (*)%)'A-=! <*$0%/#! E$,C! ).-! -Y'*),$! ),! =(%#.)(0! *F,<-!`7! A-#$--=! /,$).! */A! =,').>!
E$,C! =-*! (-<-(! ),! ,<-$! d>777! C-)-$=! -(-<*)%,/>! %/! &,,(! */A! .,)! &(%C*)-=>! */A! N%).!
#$,N%/#!&0&(-=! $*/#%/#! E$,C!d!),!8d!C,/).=P! V)! %=!#$,N/!%/!C,$-!&,'/)$%-=!).*/!*/0!
,).-$! &-$-*(! */A! %)! %=! ).-! ).%$A!C,=)! %C2,$)*/)! &-$-*(! &$,2! %/! ).-!N,$(A>! *E)-$!N.-*)!
*/A!$%&-P!!L-<-(,2%/#!&,'/)$%-=!*&&,'/)!E,$!_ec!,E!).-!N,$(AX=!C*%O-!*$-*!*/A!edc!
,E!#(,F*(!C*%O-!2$,A'&)%,/P!!!

:*%O-!%=!).-!2$%/&%2*(!E,,A!=)*2(-!%/!).-!"1"@GH"!$-#%,/>!A,C%/*)%/#!).-!A%-)=!,E!).-!
$'$*(! */A! '$F*/! 2,,$P! ! 3-$! &*2%)*! C*%O-! &,/='C2)%,/! $*/#-=! E$,C! ?^! Q#R0-*$! %/!
;#*/A*! ),!,<-$!8?7!Q#R0-*$! %/!B*/O*/%*P! ! V)!,E)-/!2$,<%A-=!N-((!,<-$!`7c!,E!=)*2(-!
&*(,$%-=P! V)! %=! ).-!C,=)! %C2,$)*/)! E,,A! &$,2! #$,N/! */A! &,/='C-A! %/! B*/O*/%*! */A!
M-/0*P!:*%O-!%=!#$,N/!,/!C,$-!).*/!bP7!C%((%,/!.*!*//'*((0!%/!).-!$-#%,/P!!p%-(A=!*$-!
(,N>! E('&)'*)%/#!*$,'/A!8P`!)R.*P!!G).%,2%*!%=!).-!),2!2$,A'&-$!,E!C*%O-!%/!).-!$-#%,/>!
F')!0%-(A=!2-$!.-&)*$-!*$-!.%#.-=)!%/!M-/0*P!!!

:*%O-! %=! #$,N/!*(C,=)! -D&('=%<-(0! '/A-$! $*%/E-A! &,/A%)%,/=! E$,C!=-*! (-<-(! ),!?>e77!
C-)-$=>! */A! *().,'#.! 2$,A'&)%,/! )-&./,(,#0! <*$%-=! #$-*)(0>! %)! %=! (*$#-(0! )$*A%)%,/*(>!
$-='()%/#!%/!(,N!2$,A'&)%<%)0!%/!C,=)!O,/-=!-D&-2)!).-!)$*/=%)%,/*(!.%#.(*/A=P!!B.-$-!%=!
(%))(-!-<%A-/&-!,E!='=)*%/-A!#$,N).! %/!0%-(A=P! !B.-!*$-*!2(*/)-A!),! %C2$,<-A!<*$%-)%-=!
*=!*!2-$&-/)*#-!,E! ),)*(!C*%O-!*$-*! %/!855_!<*$%-A! E$,C!?c! %/!B*/O*/%*! ),!`_c! %/!
M-/0*P!!]/(0!8c!,E!).-!),)*(!C*%O-!*$-*!%/!B*/O*/%*!N*=!2(*/)-A!),!.0F$%A=>!*/A!'2!
),!`?c! %/!M-/0*P! ! VC2$,<-A!<*$%-)%-=!N-$-!#$,N/!,/!^c!,E!C*%O-!*$-*! %/!G).%,2%*!
*/A!b7c!%/!;#*/A*P!!

m*$#-(0! F-&*'=-! ,E! .%#.! %/)$*6$-#%,/*(! )$*/=2,$)! &,=)=! */A! *! =)$,/#! 2$-E-$-/&-! E,$!
N.%)-6#$*%/-A! C*%O->! ).%=! &$,2! A,C%/*)-=! =C*((.,(A-$6E*$C%/#! =0=)-C=! N%).%/! ).-!
$-#%,/P! ! 1,C-! %C2$,<-A! <*$%-)%-=! *$-! *<*%(*F(-! E,$!C,=)! 2$,A'&)%,/! O,/-=>! F')! ).-!
#*2! F-)N--/! ).-%$! #-/-)%&! 2,)-/)%*(! */A! ).-! 0%-(A=! ,F)*%/-A! &*/! F-! *=!C'&.! *=! ^!
)R.*P!!+-&*'=-!,E!).-!(*$#-!*$-*!2(*/)-A!),!C*%O-!*/A!).-!/'CF-$!,E!E*$C-$=!%/<,(<-A!
%/! C*%O-! 2$,A'&)%,/>! ).-! A-<-(,2C-/)! */A! *A,2)%,/! ,E! %C2$,<-A! )-&./,(,#0! .*=!
=%#/%E%&*/)!2,)-/)%*(!),!-(-<*)-!%/&,C-!*/A!.-(2!).-!$-#%,/!F-&,C-!='EE%&%-/)!%/!F*=%&!
#$*%/=P! ! V)! %=! -=)%C*)-A! ).*)! e7c!,E! *((!C*%O-! 2$,A'&-A! %/! ).-! $-#%,/! %=! =,(A!F0! ).-!
E*$C-$P! ! !g%<-/! ).-! %C2,$)*/&-!,E!C*%O-!*=!*! E,,A!*/A!&*=.!&$,2>!C*%O-!.*=!F--/!
%A-/)%E%-A!*=!).-!/'CF-$!,/-!2$%,$%)0!E,$!"1"@GH"!$-=-*$&.P!!

BN,!,E!).-!HgV"@!$-=-*$&.!&-/)-$=!.*<-!$-=2,/=%F%(%)0!E,$!C*%O-!66!).-!V/)-$/*)%,/*(!
:*%O-! */A! I.-*)! VC2$,<-C-/)! H-/)-$! JH-/)$,! V/)-$/*&%,/*(! A-! :-4,$*C%-/),! A-!
:*%O! 0! B$%#,>! ,$! HV::pBK! %/! :-D%&,! */A! ).-! V/)-$/*)%,/*(! V/=)%)')-! ,E! B$,2%&*(!
"#$%&'()'$-!JVVB"K!%/!W%#-$%*P!!B.-%$!$-=-*$&.!2$%,$%)%-=!*$-T!

http://www.cgiar.org/cimmyt
http://www.cgiar.org/cimmyt
http://www.cgiar.org/iita
http://www.cgiar.org/iita
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A>!

!
o A-<-(,2%/#!A$,'#.)6$-=%=)*/)!C*%O-!<*$%-)%-=!JV/!855865?>!A$,'#.)!A-=)$,0-A!)N,6

).%$A=!,E!=,').-$/!"E$%&*X=!C*%O-!.*$<-=)PKl!

o %C2$,<%/#! */A! A%==-C%/*)%/#! C*%O-! <*$%-)%-=! N.%&.! ).-0! .*<-! A-<-(,2-A! N%).!
$-=%=)*/&-!),!C*%O-!=)$-*Q!<%$'=!*/A!A,N/0!C%(A-N>!C*4,$!A%=-*=-=!,E!).-!&$,2!%/!
='F61*.*$*/!"E$%&*!*/A!"=%*>!$-=2-&)%<-(0l!

o E%/A%/#!N*0=!),!&,/)$,(!@,3#4+=%*!2*$*=%)%&!2(*/)!&*'=%/#!;1!ob!F%((%,/!,E!(,==-=!),!
#(,F*(!*#$%&'()'$-!*/A!*!C*4,$!&$,2!2-=)!%/!='F61*.*$*/!"E$%&*P!

HV::pB! &,/=%A-$=! A$,'#.)>! (,N! =,%(! E-$)%(%)0>! %/=-&)! 2-=)=>!@,3#4+! */A!C*%O-! =)$-*Q!
<%$'=!),!F-!).-!C*4,$!&,/=)$*%/)=!),!C*%O-!2$,A'&)%,/!%/!"E$%&*>!*().,'#.!).-%$!$-(*)%<-!
%C2,$)*/&-!<*$%-=!F-)N--/!$-#%,/=!*/A!*#$,-&,(,#%-=P!!L$,'#.)!.*=!%)=!C,=)!=-<-$-!
-EE-&)! ,/! C*%O-! 2$,A'&)%,/! %/! G*=)-$/! */A! 1,').-$/! "E$%&*>! */A! %/! *AA%)%,/! ).-!
*A<-$=-! -EE-&)=! ,E!@,3#4+! *$-! -D*&-$F*)-A! F0! A$,'#.)P! ! V/=-&)! 2-=)=! ='&.! *=! =)-C!
F,$-$=!*$-!*!#$-*)-$!).$-*)!),!2$,A'&)%,/!%/!.'C%A!$-#%,/=P!!!

I=>D>V!&,/=%A-$=!).-!E,((,N%/#!2$,F(-C=!),!F-!$-=-*$&.!2$%,$%)%-=!E,$!C*%O-T!
o (,N!0%-(A!2,)-/)%*(!
o E,(%*$!A%=-*=-=!
o A$,'#.)!!
o =)*(Q!F,$-$=!!
o C*%O-!=)$-*Q!<%$'=!
o 2,,$!=,%(!E-$)%(%)0!J(,N!/%)$,#-/K!
o =),$*#-!2-=)=!
o N--A=!J2*$)%&'(*$(0!@,3#4+K!
o )-$C%)-=!

!

>0..#('$1)&'#/"(&+&-2$%.&40/'3$*(4$%.&?#/'3$
!
♦ W./&2-B+&/1/-#.-! 9#1N&! 8>@AAB!$ *(4$ '"#$ C#(2*$ D-.)/0+'0.*+$ E#3#*./"$

@(3')'0'#6$C#(2*<(! ! "! 2$,4-&)! %=! '/A-$N*0! ),! A-<-(,2! -/.*/&-A! %/=-&)6$-=%=)*/)!
C*%O-! <*$%-)%-=! F0! &,CF%/%/#! .,=)! 2(*/)! */A! F%,)-&./,(,#062$,A'&-A!
C-&.*/%=C=P! B.-0! -D2-&)! ),! .*<-! C*)-$%*(=! N%).! +)6$-=%=)*/&-! ),! =)-C! F,$-$!
$-*A0!E,$!E%-(A!)-=)%/#!%/!).-!/-D)!E-N!0-*$=P!!!

♦ F'.)-*! +&/1/-#.2&! 8>@AAB!$ *(4$ '"#$C#(2*$D-.)/0+'0.*+$ E#3#*./"$ @(3')'0'#6$
C#(2*<P!B.%=!2$,4-&)! E,&'=-=!,/!A-<-(,2%/#!-EE-&)%<-!=)$*)-#%-=!),!$-A'&-!@,3#4+!
%/E-=)*)%,/=!,/!C*%O-P!"!/'CF-$!,E!*22$,*&.-=!*$-!F-%/#!2'$='-A>!,/-!,E!N.%&.!
%/<,(<-=!(,N6A,=-!.-$F%&%A-!=--A!)$-*)C-/)=!,E!.-$F%&%A-6$-=%=)*/)!C*%O-P!1,!E*$>!
).%=!.*=!F--/!/,/6)$*/=#-/%&>!F')! $-=-*$&.-$=!*$-! (,,Q%/#!*)! ).-!2,==%F%(%)%-=!,E!
A-<-(,2%/#! .-$F%&%A-6$-=%=)*/)! <*$%-)%-=! <%*! #-/-)%&! -/#%/--$%/#P!:*)-$%*(=! &,'(A!
F-!)-=)-A!%/!).-!E%-(A!N%).%/!).-!/-D)!&,'2(-!,E!0-*$=P!

♦ W./&2-B+&/1/-#.-!9#1N&!8D-.)/0+'0.*+$G#(#')/$H(-)(##.)(-$E#3#*./"$@(3')'0'#6$
H-2%'$ *(4$ I)&(##.$ J);K.#4$ @('#.(*')&(*+$ @(/6$ LFDM9! !H,$/! F,$-$=! J@2$+0#+!
*32,#*+=%>$,3#.#+%.'(#)+)#$=%7"#)-%+4+020.-.G!*$-%=-$%,'=!%/=-&)!2-=)=!%/!C'&.!,E!
).-!&,$/6#$,N%/#!*$-*!,E!G#02)!*/A!*$-! $-=2,/=%F(-! E,$!=%#/%E%&*/)! (,==!,E!0%-(AP!!
B.%=!2$,4-&)!%/)$,A'&-=!+)!#-/-J=K>!N.%&.!*$-!Q/,N/!),!&,A-!E,$!2$,)-%/=!).*)!*$-!
(-).*(!),!(-2%A,2)-$*/!=2-&%-=!%/),!G#02)%*/!&,CC-$&%*(!C*%O-!<*$%-)%-=P!!!

♦ >3*91X1/!8>@AAB!6$NEF!NA$A&('%#++)#.6$O.*(/#<P!!@-=-*$&.!%=!'/A-$N*0!),!
A-<-(,2!2(*/)=!N%).!*2,C%D-=!j!*=-D'*(!$-2$,A'&)%,/!).$,'#.!=--AP!!B.%=!$-='()=!
%/!2(*/)=!%A-/)%&*(!),!).-!2*$-/)>!N.%&.!N,'(A!C-*/!).*)!N,'(A!C-*/!).*)!E*$C-$=!
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A?!

&,'(A!$-2(*/)!=--A!E$,C!).-%$!,N/!.*$<-=)=!,E!.%#.60%-(A%/#!<*$%-)%-=!*/A!.0F$%A=!
-*&.!0-*$!%/=)-*A!,E!.*<%/#!),!2'$&.*=-!/-N!=--AP!

♦ H&/1/-#.2&!-*!9#1N&!2*$!+*-!8>#('.#$,&.$F/)#('),)/$*(4$@(403'.)*+$E#3#*./"$5$
O&&4'#<6$ F&0'"$ D,.)/*<(! ! B.%=! %/<,(<-=! C*%O-! #-/-)%&*((0! )$*/=E,$C-A! E,$!
$-=%=)*/&-! ),!C*%O-! &,F! $,)! J@,2.-*+3&2))+!0+61#$K>! *! =-$%,'=! E'/#*(!2*).,#-/P!
B$*/=#-/%&!(%/-=!*$-!F-%/#!-<*('*)-A!E,$!E%-(A!$-=%=)*/&-!*)!).-!"@H6g$*%/H$,2=!
V/=)%)')-P! B.%=! N*=! ).-! E%$=)! E%-(A! )-=)! %/! 1,').! "E$%&*! ,E! )$*/=#-/%&! C*%O-!
)$*/=E,$C-A!F0!*!(,&*(!(*F,$*),$0P!!

♦ "+#./,*+9#-1*.! *,! %*2#%! 9#1N&! C#+1&-1&/! 8P#%*.'8#('$ &,$ A)/.&1)&+&-26$
L()7#.3)'2$ &,$ >*%#$ !&Q(6$ F&0'"$ D,.)/*<(! ! L-<-(,2C-/)! ,E! )-&./%Y'-=! E,$!
$-(%*F(-! $-#-/-$*)%,/! */A! )$*/=E,$C*)%,/! ,E! (,&*(! C*%O-! <*$%-)%-=! E$,C!
-CF$0,#-/%&!&*(('=P!!

♦ Y&+$121A&! +&/1/-#.2&! ! 8P#%*.'8#('$ &,$ A)/.&1)&+&-26$ L()7#.3)'2$ &,$ >*%#$
!&Q(6$ F&0'"$D,.)/*<(! ! L-<-(,2C-/)! ,E! )$*/=#-/%&!C*%O-! )$*/=E,$C-A!N%).! F*$!
#-/-!E,$!F%*(*2.,=!J.-$F%&%A-K!$-=%=)*/&-P!

♦ H&/1/-#.2&! -*!9#1N&!/-+&#E!C1+5/! ! 8P#%*.'8#('$&,$A)/.&1)&+&-26$L()7#.3)'2$
&,$>*%#$!&Q(6$F&0'"$D,.)/*<(!!L-<-(,2C-/)!,E!)$*/=#-/%&!C*%O-!N%).!$-=%=)*/&-!
),!C*%O-!=)$-*Q!<%$'=!J%/!2$,#$-==KP!

♦ H5/-!+&/1/-#.2&!8P.9$F/&'$J0+1#.'6$C*(3*3$F'*'#$L()7#.3)'26$LFD<(!!B.-!#-/-!
E,$! $'=)! $-=%=)*/&-!&*'=-A!F0!B'**#.#+% $-34"#!.*=!F--/!&(,/-A! E$,C!C*%O-!*/A!
-/#%/--$-A!F*&Q! %/),!C*%O-P! ! V)!*(=,!#%<-=!=,C-!$-=%=)*/&-! ),!=,').-$/! $'=)! JBI%
&-)6$-3+KP!!g$--/.,'=-!)$%*(=!*$-!'/A-$N*0!*/A!E%-(A!)$%*(=!2(*//-A!%/!?778P!

♦ WDWB=ZH[\! JD8#.)/*($>2*(*8)4KP! ! V/)$,A'&-A! %/!855?>! %C%A*O,(%/,/-6),(-$*/)!
*/A! 6$-=%=)*/)! &,$/! *((,N=! #$,N-$=! ),! *22(0! ).-! E(-D%F(-! */A! -/<%$,/C-/)*((0!
E$%-/A(0! %C%A*O,(%/,/-! .-$F%&%A-=! ),! &,$/P! @-#%=)$*)%,/! ,E! mVgSBWVWgq!
.-$F%&%A->!*!/-N!%C%A*O,(%/,/-!=2-&%E%&*((0!E,$!'=-!,/!V:V6H]@Wr>!N*=!*22$,<-A!
F0! ).-! G3"! ,/! :*$&.! d8>! 855bP! ]/-! 2,=)6-C-$#-/&-! *22(%&*)%,/! ,E!
mVgSBWVWgq!.-$F%&%A-!2$,<%A-=!F,).!&,/)*&)!*/A!$-=%A'*(!&,/)$,(!,E!F$,*A(-*E!
*/A!#$*==0!N--A=!$-='()%/#!%/!C*D%C'C!0%-(A!2,)-/)%*(P!!

♦ ]1$&+-4]1.E\!=*+.!JD-.H7&M9!!V/)$,A'&-A!%/!855b!%/!).-!;/%)-A!1)*)-=!*/A!855^!
%/! H*/*A*>! m%F-$)0m%/Qr! H,$/! *((,N=! #$,N-$=! ),! *22(0! m%F-$)0r! .-$F%&%A-! ,<-$!
).-! ),2! A'$%/#! ).-! #$,N%/#! =-*=,/P! m%F-$)0! .-$F%&%A-! Q%((=! ,<-$! 877! #$*==! */A!
F$,*A(-*E! N--A=! N%).! /,! &$,2! %/4'$0P! m%F-$)0m%/Qr! H,$/! .0F$%A=! *$-! ,EE-$-A! F0!
=--A!&,C2*/0!2*$)/-$=!(%Q-!3%,/--$>!W,<*$)%=>!H*$#%((>!g*$=)!*/A!,<-$!877!,).-$!
=--A!&,C2*/%-=P!m%F-$)0r!.-$F%&%A-!%=!,EE-$-A!F0!"#$G<,P!!

♦ F&^#%O-"D! W./&2-BJ+*-&2-&A! Y4$+1A! =*+.! JP#C*+1$ G#(#')/3KP! "22$,<-A! %/!
855b>! =-(-&)! L-M*(F! (-*A-$! .0F$%A=! *$-! /,N! *<*%(*F(-! N%).! F'%()6%/! 2$,)-&)%,/!
*#*%/=)!).-!G'$,2-*/!&,$/!F,$-$P!!

♦ F&^#%$!O+#.A!H*5.A53!H&#A4\!=*+.!JP#C*+1$G#(#')/3KP!!"22$,<-A!%/!855^>!
L-M*(F!,EE-$=!=-<-$*(!-(%)-!.0F$%A=!N%).!$-=%=)*/&-!),!@,'/A'2!;()$*B:!.-$F%&%A-P!!

♦ F&^#%$! )H! ?4$+1A! 2*+.! JP#C*+1$ G#(#')/3KP! ! "22$,<-A! %/! 855_>! L-M*(F! g@!
.0F$%A=! 2$,<%A-! #$,N-$=! ).-! *AA-A! N--A! &,/)$,(! F-/-E%)=! ,E! ,<-$6).-6),2!
#('E,=%/*)-!.-$F%&%A-!*22(%&*)%,/!A'$%/#!).-!#$,N%/#!=-*=,/P!!

♦ Y10?!3YB-*%&+#.-! 2*+.! ?4$+1A/! JG*.3'$ F##4$>&8%*(2KP! ! B.-=-! &,$/! .0F$%A=!
*$-! &*2*F(-! ,E! #$,N%/#! ='&&-==E'((0! ,/! ).-! =-<-$-(0! *(Q*(%/-! =,%(=! ).*)!
&.*$*&)-$%O-!).-!N-=)-$/!;P1P!&,$/!F-()P!!

♦ )+#4!%&#,!/3*-_+&/1/-#.-!2*+.!?4$+1A/!JG*.3'$F##4$>&8%*(2KP!!H,$/!.0F$%A=!
),(-$*/)!),!).-!A%=-*=-!723*-$&-3+%$&&I=!N.%&.!*))*&Q=!&,$/!.0F$%A=!%/!).-!&-/)$*(!
*/A!=,').-*=)-$/!;P1P!&,$/!F-()=P!!
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♦ )BG-#2"D! 2*+.! ?4$+1A/! JG*.3'$ F##4$ >&8%*(2KP! ! H,$/! .0F$%A=! E-*)'$%/#!
s=)*&Q-As!#-/-=!2$,<%A%/#!C'()%)*=Q!&*2*F%(%)0P!U,$!-D*C2(->!.0F$%A=!).*)!&,/)*%/!
#-/-=! E,$! ).-! &,/)$,(! ,E! G'$,2-*/! &,$/! F,$-$! J+)K>! #-/-=! E,$! $-=%=)*/&-! ),!
m%F-$)0r!.-$F%&%A-!*/A!#-/-=! E,$!$-=%=)*/&-!),! %C%A*O,(%/,/-!.-$F%&%A-!*((! %/! ).-!
=*C-!&,$/!.0F$%AP!!

♦ H*5.A53! H&#A4\! 2*+.! 8A&(3*('&<P! ! "22$,<-A! %/! 855b>! @,'/A'2r! @-*A0!
H,$/!*((,N=!,<-$6).-6),2!*22(%&*)%,/=!,E!@,'/A'2r!.-$F%&%A-!A'$%/#!).-!#$,N%/#!
=-*=,/!E,$!='2-$%,$!N--A!&,/)$,(P!!

♦ `1&%A)#+A"D! 1./&2-B3+*-&2-&A! 2*+.! 8A&(3*('&<P! ! B.-! p%-(Ag*$A"D! #-/-!
2$,<%A-=!&,/)$,(!,E!).-!G'$,2-*/!&,$/!F,$-$!).$,'#.,')!).-!&,$/!2(*/)!A'$%/#!).-!
=-*=,/P!!

♦ [#-5+&)#+A\!?4$+1A! /&&A! 2*+.! 8A2/&-#(<P! ! B.-=-! &,$/! 2(*/)=! -D2$-==! *!+)!
2$,)-%/! ),D%&! ),! G'$,2-*/! &,$/! F,$-$! ).*)! $-A'&-=! ,$! -(%C%/*)-=! ).-! /--A! E,$!
%/=-&)%&%A-=P!!

♦ WDWB2*+.!8A2/&-#(<(! !H,$/!.0F$%A! ).*)!&*/! ),(-$*)-!*22(%&*)%,/!,E! %C%A*O,(%/,/-!
.-$F%&%A-=P!!

♦ [^! ^.*2E*5-"D! 2*+.;! [^! `1&%A)#+A"D! ?4$+1A! 2*+.;! >--+1$5-&"D! O(-(!
/Q&&-2*+.! 8R&7*.')3$ F##43<P! ! W,<*$)%=! 1--A=! .*=! 2$,A'&-A! =-<-$*(! &,$/!
<*$%-)%-=! ).*)! .*<-! F--/! C,A%E%-A! ),! 2$,<%A-! /*)'$*(! 2$,)-&)%,/! *#*%/=)! &-$)*%/!
2-=)=P!!

♦ G&&A]1.E! 2*+.! 8>0+IC*<P! ! B.-=-! 2(*/)=! 2$,<%A-! *! C,$-! $-(%*F(-! 2,((%/*)%,/!
&,/)$,(! =0=)-C! E,$! &,$/! =--A! 2$,A'&)%,/P! B.-! '=-! ,E! ).-! 1--Am%/Q! 10=)-C!
-(%C%/*)-=! ).-! /--A! E,$! .*/A! ,$! C-&.*/%&*(! A-)*==-(%/#P! ! "<*%(*F%(%)0! -D2-&)-A!
N%).%/!_!0-*$=P!

!

J+*/3&2-/!
:*%O-!.*=!F--/!,/-!,E!).-!C,=)!%/)-/=-(0!=)'A%-A!&$,2=!*)!).-!#-/,C%&!(-<-(>!(*$#-(0!
F-&*'=-! ,E! ).-! .-*<0! %/<,(<-C-/)! ,E! 2$%<*)-! =-&),$! &,C2*/%-=! */A! ).-! -/,$C,'=!
C*$Q-)! 2,)-/)%*(! ,E!C*%O-! %/! ).-!A-<-(,2-A!N,$(AP! !1,C-!C,(-&'(*$! )-&./%Y'-=!*$-!
/,N! $,')%/-! %/! C*%O-! F$--A%/#>! N.%(-! ,).-$=! N%((! =,,/! F-! *<*%(*F(-! %/! ).-! 2'F(%&!
=-&),$P! ! :*%O-! =)*/A=! ,')! *=! ).-! &$,2! ).*)! %=! C,=)! ,E)-/! ='F4-&)! ),! *A<*/&-A!
F%,)-&./,(,#0!*22(%&*)%,/=!='&.!*=!#-/-)%&!C*$Q-$=!*/A!#-/-)%&!-/#%/--$%/#P!B.-$-!
*$-! &(-*$(0! /'C-$,'=! -EE,$)=! '/A-$N*0! %/! C*%O-! F%,)-&./,(,#0! ).*)! *$-! ,E! A%$-&)!
%/)-$-=)!),!"1"@GH"l!%P-P>!=,%(!E-$)%(%)0>!<%$'=!$-=%=)*/&->!N--A=>!*/A!F,$-$=P!!"A*2)%<-!
$-=-*$&.! ),! A-<-(,2! "E$%&*/! C*%O-! <*$%-)%-=! N%).! F%,)%&! */A! *F%,)%&! %C2$,<-C-/)=!
&,'(A!F-!&,/A'&)-A! %E!"1"@GH"!J*/A!,).-$!"E$%&*/!$-=-*$&.! %/=)%)')%,/=K!-D2*/A-A!
).-%$! 2*$)/-$=.%2=! N%).! ).-! 2$%<*)-! =-&),$! &,C2*/%-=! */A! *A<*/&-A! $-=-*$&.!
%/=)%)')%,/=!).*)!&'$$-/)(0!.,(A!C'&.!,E!).-!)$*/=#-/%&!)-&./,(,#0!E,$!C*%O-P!

!
!

3',"(V,-$(#./0(%10/2$34(W(
!
O#2E0+*5.A!

B.-! "1"@GH"! W-)N,$Q! $-=2,/=%F(-! E,$! F-*/! %=! I=>OHI[! JG*=)-$/! */A! H-/)$*(!
"E$%&*!+-*/!@-=-*$&.!W-)N,$QKP! ! +-*/! %=! *!C*4,$! =)*2(-! E,,AP! ! V/! E*&)>!B"+$2-)'$!
F-*/>!,$!&,CC,/!F-*/>! %=! ).-!N,$(AX=!C,=)! %C2,$)*/)! E,,A! (-#'C-P! !U*$C-$=!#$,N!
&,CC,/! F-*/=! %/! )N,! E,$C=>! *=! A$0! F-*/=! */A! =/*2! F-*/=! J).-! #$--/! 2,A=! *$-!
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&,/='C-A!*=!*! <-#-)*F(-KP!L$0!F-*/=!*&&,'/)! E,$!`bc!,E! ).-!N,$(AX=! E,,A! (-#'C-!
2$,A'&)%,/>! .*<%/#! )N%&-! ).-! 2$,A'&)%,/! */A! C*$Q-)! <*('-! ,E! &.%&Q2-*=>! ).-! /-D)!
(-*A%/#! E,,A! 2'(=-P!"/,).-$! d!C%((%,/!C-)$%&! ),/=! ,E! =/*2!F-*/=!*$-!*(=,!2$,A'&-A!
*//'*((0P!

m*)%/!"C-$%&*!2$,A'&-=!/-*$(0!.*(E!,E!).-!N,$(AX=!='22(0!,E!A$0!F-*/=P!+$*O%(>!:-D%&,>!
*/A!H-/)$*(!"C-$%&*!*$-!).-!C*4,$!2$,A'&-$=P!W-*$(0!^7c!,E!A$0!F-*/!2$,A'&)%,/!%/!
A-<-(,2%/#!&,'/)$%-=!,&&'$=!,/!=C*((6=&*(-!E*$C=P!G=)%C*)-A!#(,F*(!2$,A'&)%,/!,E!A$0!
F-*/=! %=! *22$,D%C*)-(0! 8^!C%((%,/!C-)$%&! ),/=! *//'*((0>! N%).! *!C*$Q-)! <*('-! ,E!;1!
o87Pb!F%((%,/P!

+-*/=!*$-!/')$%)%,/*((0! $%&.>!-=2-&%*((0! %/!2$,)-%/!*/A! %$,/>!*/A!*$-!*!#,,A!=,'$&-!,E!
A%-)*$0! E%F-$! */A! &,C2(-D! &*$F,.0A$*)-=P! g%<-/! ).-%$! /')$%)%,/*(! Y'*(%)0! */A! .%#.!
&,/='C2)%,/! (-<-(=>! F-*/=! C*Q-! */! %C2,$)*/)! &,/)$%F')%,/! ),! .'C*/! /')$%)%,/>!
-=2-&%*((0! E,$!2,,$!&,/='C-$=P! V/!*AA%)%,/!),!.%#.!Y'*(%)0!2$,)-%/>!*!=%/#(-!=-$<%/#!J8!
&'2K!,E!F-*/=!2$,<%A-=!*)!(-*=)!.*(E!).-!;1L"6$-&,CC-/A-A!A*%(0!*((,N*/&-!,E!E,(%&!
*&%A! */A! ?`6d7c! ,E! ).-! A*%(06$-&,CC-/A-A! %$,/! (-<-(=>! ?`c! ,E! ).-! A*%(0!
$-Y'%$-C-/)=!,E!C*#/-=%'C!*/A!&,22-$>!*/A!8`c!,E!2,)*==%'C!*/A!O%/&P!

"E$%&*>!N.-$-!N,C-/!,/!=C*((! E*$C=!*$-!).-!2$%C*$0!F-*/!#$,N-$=>%=!&,/=%A-$-A!),!
F-!*!=-&,/A*$0!&-/)-$!E,$!F-*/!#-/-)%&!A%<-$=%)0P!V/!"E$%&*!F-*/!2$,A'&)%,/!%=!A%<%A-A!
F-)N--/!)N,!C*4,$!*#$,-&,(,#%&*(!O,/-=T!.%#.(*/A=!*F,<-!8>`77!C*=(!JC-)-$=!*F,<-!
=-*!(-<-(K>!*/A!C%A6-(-<*)%,/!J8>77768>`77!C*=(KP!!"!E'$).-$!dc!,E!).-!F-*/!*$-*!%=!%/!
).-! (,N(*/A! O,/-P! ! +,).! 2$%/&%2*(! 2$,A'&)%,/! *$-*=! .*<-! .%#.! 2,2'(*)%,/! A-/=%)%-=P!!
U*$C-$=! 2(*/)! *F,')! d! C%((%,/! .-&)*$-=! ,E! F-*/=! *//'*((0! %/! G*=)-$/>! H-/)$*(! */A!
1,').-$/!"E$%&*>!'='*((0!*!C%D)'$-!,E!<*$%-)%-=P!!!

+-*/=! *$-! ).-! =-&,/A! C,=)! %C2,$)*/)! =,'$&-! ,E! .'C*/! A%-)*$0! 2$,)-%/! %/! ).-!
"1"@GH"! $-#%,/>! */A! ).-! ).%$A!C,=)! %C2,$)*/)! =,'$&-! ,E! &*(,$%-=P! !+-*/!2$,<%A-=!
_7c!,E!A%-)*$0!2$,)-%/!%/!@N*/A*!*/A!%/!C'&.!,E!).-!$-#%,/!%=!).-!2$%/&%2*(!=,'$&-!,E!
A%-)*$0!2$,)-%/!E,$!).-!'$F*/!2,,$P!!V/!).-!N%A-=2$-*A!C*%O-6F*=-A!&$,22%/#!=0=)-C=!
,E!C%A6*()%)'A-!*$-*=!,E!G*=)-$/!*/A!1,').-$/!"E$%&*>!F-*/=!&,/)$%F')-!'2!),!d7c!,E!
A%-)*$0!-/-$#0P!!+-*/!&,/='C2)%,/!%/!).-!"1"@GH"!$-#%,/!-D&--A=!`7Q#!2-$!2-$=,/!
2-$!0-*$!%/!=,C-!2(*&-=!*/A!*=!.%#.!*=!__Q#!%/!$'$*(!A%=)$%&)=!,E!M-/0*P!

]<-$!d!C%((%,/!.-&)*$-=!,E!F-*/=!*$-!#$,N/!*//'*((0! %/! ).-!"1"@GH"!$-#%,/P! !B.-!
2$%/&%2*(! 2$,A'&%/#! &,'/)$%-=! *$-! +'$'/A%>! H,/#,>! G).%,2%*>! M-/0*>! @N*/A*>!
B*/O*/%*>!;#*/A*! */A!:*A*#*=&*$P! ! +-*/! %=! %C2,$)*/)! E,$! =C*((! E*$C-$=! E,$! &*=.!
#-/-$*)%,/>!F,).!E,$! ),)*(! E*$C!%/&,C-!*=!N-((!*=!E,$!2$,<%A%/#!*!C*$Q-)*F(-!2$,A'&)!
*)!&$%)%&*(! )%C-=!N.-/! E*$C-$=!.*<-!/,).%/#!-(=-! ),!=-((P! !@-&-/)!='$<-0=! %/!;#*/A*!
=.,N!).*)!C*/0!.,'=-.,(A=!=-((!F-*/=!*E)-$!.*$<-=)! ),!C--)!.,'=-.,(A!/--A=>!*/A!
(*)-$! $-2'$&.*=-! F-*/=! E,$! E,,AP! ! V/&$-*=-A! 2$,A'&)%,/! *&&,C2*/%-A! F0! %C2$,<-A!
=),$*#-!N,'(A!$*%=-!F,).!%/&,C-!*/A!E,,A!=-&'$%)0P!!!

B.-! %C2,$)*/&-! ,E! F-*/! *=! *! C*$Q-)! &$,2! $*/#-=! E$,C! ).-! (-==! ).*/! ?7c! ,E! ).-!
.*$<-=)! ).*)! %=!C*$Q-)-A! %/!=,C-!A-/=-(0!2,2'(*)-A!*$-*=!),!).-!C,$-!).*/!57c!,E!
).-!.*$<-=)!C*$Q-)-A!F0!=C*((6=&*(-!2$,A'&-$=!%/!).-!@%E)!i*((-0!,E!G).%,2%*P!"().,'#.!
).-!C*4,$!F-*/!C*$Q-)! E(,N=!*$-!N%).%/! &,'/)$%-=>! ).-$-! %=!*(=,!&,/=%A-$*F(-!&$,==6
F,$A-$! )$*A-! ),!=*)%=E0!'$F*/!A-C*/A=P!M-/0*>!:*(*N%>!@N*/A*!*/A!1'A*/!*$-!/-)!
%C2,$)-$=>! N.-$-*=! B*/O*/%*! */A! ;#*/A*! *$-! C*4,$! -D2,$)-$=! ),! ).-=-! $-#%,/*(!
C*$Q-)=P!

+-*/=! *$-! *))$*&)%<-! &$,2=! E,$! E*$C-$=>! F-&*'=-! ,E! ).-%$! *A*2)*F%(%)0! ),! A%EE-$-/)!
&$,22%/#!=0=)-C=!*/A!=.,$)!#$,N%/#!&0&(-P!+-*/=!*$-!N-((!*A*2)-A!),!%/)-/=%E%&*)%,/!
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"A!

,E! (*/A! '=-! ).$,'#.! A,'F(%/#! &$,22%/#P! B.-0! *$-! Y'%&Q! #$,N%/#! */A! =.*A-! ),(-$*/)!
*/A! *$-! ,E)-/! '=-A! %/! %/)-$&$,22%/#! =0=)-C=P! BN,! ,$! ).$--! &$,2=! &*/! F-! #$,N/!
*//'*((0! %/!C*/0!*$-*=P!"/,).-$! ,22,$)'/%)0! E,$! %/)-/=%E%&*)%,/! %=! ).$,'#.! %/&$-*=-A!
&'()%<*)%,/! ,E! &(%CF%/#!F-*/=! %/! ).-!G*=)!"E$%&*/!.%#.(*/A=P!H'$$-/)!-EE,$)=! ),!F$--A!
&(%CF%/#!F-*/!(%/-=!N%).!),(-$*/&-!),!N*$C!)-C2-$*)'$-=!C*0!F$,*A-/!).-%$!$*/#-!,E!
*A*2)*)%,/P!!

H'$$-/)(0>! *<-$*#-! F-*/! 0%-(A=! %/! "E$%&*! *$-! (,N>!N%).! (,N! (-<-(=! ,E! -D)-$/*(! %/2')=P!
GD2-$%C-/)*(!0%-(A=!&,CC,/(0!-D&--A!E*$C-$!2$,A'&)%,/!F0!C,$-!).*/!877c!J%P-P>!F0!
,/-! ),//-! 2-$! .-&)*$-KP! B.-! A%=*A<*/)*#-! ,E! ).-! F-*/! 2(*/)! %=! %)=! ='=&-2)%F%(%)0! ),!
C*/0!A%=-*=-=!*/A!&(%C*)%&!=)$-==-=P!1,C-!A%=-*=-=!*EE-&)%/#!F-*/!2$,A'&)%,/!*$-!
*/#'(*$! (-*E! =2,)>! $'=)>! &,CC,/!F*&)-$%*(! F(%#.)>! F-*/!=)-C!C*##,)>!F-*/!&,CC,/!
C,=*%&!<%$'=!*/A!F-*/!#,(A-/!C,=*%&!<%$'=P!:,$-,<-$>!*F,')!_7c!,E!F-*/!2$,A'&)%,/!
%/!A-<-(,2%/#!&,'/)$%-=!='EE-$=!E$,C!(,N!=,%(!2.,=2.,$'=!*<*%(*F%(%)0P!!

V/! ).-! 2*=)! A-&*A->! F-*/! $-=-*$&.! %/! "E$%&*! .*=! -C2.*=%O-A! <*$%-)0! A-<-(,2C-/)!
*/A!=,%(! %C2$,<-C-/)! E,$!,<-$&,C%/#!2$,A'&)%,/!&,/=)$*%/)=! E,$!=C*((6=&*(-! E*$C-$=!
%/! .%#.(*/A! 2$,A'&)%,/! *$-*=P! "().,'#.! 0%-(A=! %/! "E$%&*! .*<-! %/&$-*=-A! C,A-=)(0!
A'$%/#! $-&-/)! 0-*$=>! ).-! $*)-! ,E! %/&$-*=-! %/! F-*/! 2$,A'&)%,/! =)%((! (*#=! F-.%/A!
2,2'(*)%,/! #$,N).P! U'((! $-*(%O*)%,/! ,E! ).-! &$,2n=! 2,)-/)%*(! ),! &,CF*)! .'/#-$! */A!
2,<-$)0!%/!).%=!$-#%,/!$-Y'%$-=!*!C*4,$!$-=-*$&.!-EE,$)!),!,<-$&,C-!).-!&,/=)$*%/)=!,E!
(,N!=,%(!E-$)%(%)0>!A$,'#.)>!*/A!C*4,$!A%=-*=-=!*/A!%/=-&)!2-=)=P!!

!

B.-!C*4,$!F%,)%&!*/A!*F%,)%&!&,/=)$*%/)=!),!F-*/!2$,A'&)%,/!%/!).-!$-#%,/!*$-T!

o <#$2+$2$%
o "/#'(*$!(-*E!=2,)!
o "/).$*&/,=-!
o @,,)!$,)=!
o H,CC,/!F*&)-$%*(!F(%#.)!

o J.$2*,%&2$,$%
o +-*/!=)-C!C*##,)!

o +$'&.%A!

o W%)$,#-/!*/A!2.,=2.,$'=!A-E%&%-/&0!

o L$,'#.)!

m,N!=,%(!W!*/A!3!*<*%(*F%(%)0!&*/!2,)-/)%*((0!F-!C*/*#-A!N%).! %/,$#*/%&!*/A!,$#*/%&!
E-$)%(%O-$!'=->!*&&,C2*/%-A!F0!<*$%-)%-=!-EE%&%-/)!%/!/')$%-/)!'=-P!!I.%(-!(,&*(!<*$%-)%-=!
)-/A! ),! F-! ='=&-2)%F(-! ),! C*/0! ,E! ).-! F%,)%&! &,/=)$*%/)=>! %/&$-*=%/#! *<*%(*F%(%)0! ,E!
C'()%2(-! $-=%=)*/)! ,$! ),(-$*/)! <*$%-)%-=! ),! ).-! F%,)%&! =)$-==-=! %=! -D2-&)-A! ),! %/&$-*=-!
).-! '=-! ,E! %/2')=! %/! E*<,$*F(-! -/<%$,/C-/)=! */A! (-*A! ),! ='F=)*/)%*(! $%=-=! %/!
2$,A'&)%<%)0P!

"! &,/)$*=)%/#! =%)'*)%,/! %=! 2$-=-/)-A! F0! =/*2F-*/! 2$,A'&)%,/>! N.-$-! %/2')! '=-!
J2-=)%&%A-=K! %=!&'$$-/)(0!-D&-==%<-!*/A!).$-*)-/=!-D2,$)=P! !B.-=-!2$,A'&-$=!'$#-/)(0!
/--A!#-/-)%&! $-=%=)*/&-! ),! $'=)!*/A!2-=)!C*/*#-C-/)! )-&./%Y'-=! E,$!=)-C!C*##,)!
*/A!).$%2=P!!L-<-(,2%/#!/-N!<*$%-)%-=!$-=%=)*/)!),!C*4,$!A%=-*=-=!j/*C-(0>!$'=)=!*/A!
&,CC,/!F(%#.)! 66!N%((! F-!/-&-==*$0! ),! $-A'&-!&.-C%&*(!'=-!*/A! %/&$-*=-!=*(-=P! ! V/!
$-&-/)! 0-*$=! $,,)! $,)! A%=-*=-=! %/%)%*((0! ,F=-$<-A! %/! ).-! g$-*)! m*Q-=! $-#%,/! .*<-!
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=2$-*A! ),! .%#.62,)-/)%*(! *$-*=! ,E! F-*/! 2$,A'&)%,/! %/! H-/)$*(! */A! G*=)-$/! "E$%&*>!
2*$)%&'(*$(0!I-=)-$/!M-/0*!*/A!=,').N-=)-$/!;#*/A*P!!!

HgV"@X=! H-/)$,! V/)-$/*&%,/*(! A-! "#$%&'()'$*! B$,2%&*(! JHV"BK! .,(A=! ).-! #(,F*(!
C*/A*)-!E,$!F-*/!$-=-*$&.P!V/!2*$)/-$=.%2!N%).!/*)%,/*(!*#$%&'()'$*(!$-=-*$&.!=0=)-C=!
*/A!$-#%,/*(!/-)N,$Q=>!HV"B!N,$Q=!,/!%/&$-*=%/#!F-*/!2$,A'&)%<%)0!%/!=-<-$*(!$-#%,/=!
).$,'#.!&'()%<*$!A-<-(,2C-/)!*/A!C*/*#-C-/)!2$*&)%&-=P!V/!*AA%)%,/>!HV"B!C*%/)*%/=!
).-!(*$#-=)!#(,F*(!&,((-&)%,/!,E!F-*/!#-$C2(*=C!*/A!$-(*)-A!=2-&%-=P!!

I=>OHI[! %=!&'$$-/)(0!&,((*F,$*)%/#!N%).!"@V=!,/!2$,4-&)=!'=%/#!C,(-&'(*$!C*$Q-$=!
),! &.*$*&)-$%O-! F-*/! #-$C2(*=C>! */A! *(=,! A%*#/,=%=! */A! &.*$*&)-$%O*)%,/! ,E! F-*/!
2*).,#-/=P!!!

$
K)&'#/"(&+&-2$%.&40/'3$*(4$%.&?#/'3$
$
♦ F+*50?-!+&/1/-#.2&!8>#('.#$,&.$!.&%)/*+$D-.)/0+'0.#6$>@D!6$>&+&81)*<(!!

B$*/=E-$!,E!A$,'#.)!),(-$*/&-!E$,C!)-2*$0!),!3.*=-,('=!F-*/!J#-/-)%&!-D&.*/#-!
F-)N--/!A%EE-$-/)!=2-&%-=K!*==%=)-A!F0!C,(-&'(*$!C*$Q-$=!%=!2*$)!,E!).-!F-*/!
%C2$,<-C-/)!2$,#$*CP!!

♦ H&/1/-#.2&!-*!$&#.!0*%A&.!9*/#12!0&91.1C1+5/!8P.9$P&0-$A*=Q#++6$
L()7#.3)'2$&,$S)3/&(3)(6$LFD$*(4$P.9$T&3)*3$4#$O*.)*6$HAKEDID6$K.*U)+<(!!
B$*/=#-/%&!3.*=-,('=!F-*/=!.*<-!F--/!A-<-(,2-A!),!-D2$-==!<%$*(!*/)%=-/=-!
@W"=!*/A!=.,N!A-(*0-A!*/A!*))-/'*)-A!=0C2),C=!),!F-*/!#,(A-/!C,=*%&!
#-C%/%<%$'=P!!B.%=!<%$'=!&*'=-=!=-$%,'=!(,==-=!2*$)%&'(*$(0!%/!m*)%/!"C-$%&*!*/A!%=!
)$*/=C%))-A!F0!N.%)-E(0!<-&),$=P!

!
J+*/3&2-/!
+-*/=! .*<-! 2$,<-A! ),! F-! /,),$%,'=(0! A%EE%&'()! ),! )$*/=E,$C>! */A! (%))(-! 2$,#$-==! .*=!
F--/! C*A-! %/! *22(0%/#! F%,)-&./,(,#0! ),! B"+$2-)'$! F-*/P! ! B.-! E%$=)! $-2,$)! ,E!
='&&-==E'(! )$*/=E,$C*)%,/! ,E! F-*/! N*=! %/! 855d>! F')! =%/&-! ).-/! $-C*$Q*F(0! (%))(-!
=--C=! ),!.*<-!F--/!*&.%-<-A!N%).! ).%=!&$,2P! !1,C-! )$*/=E,$C*)%,/!N,$Q!.*=!F--/!
&*$$%-A!,')!E,$!<%$'=!$-=%=)*/&->!F')!/,)!/-&-==*$%(0!,/!<%$'=-=!,E!%C2,$)*/&-!%/!"E$%&*P!

B.-$-E,$->!*().,'#.!F-*/!%=!*/!%C2,$)*/)!2$%,$%)0!&$,2!E,$!"E$%&*>!F-*/!F%,)-&./,(,#0!
%=!=)%((!%/!).-!-*$(0!=)*#-=!*/A!%=!'/(%Q-(0!),!2$,A'&-!$-='()=!N%).%/!*!`60-*$!)%C-E$*C-P!
B.-!C,=)!2$,C%=%/#!)*$#-)!E,$!)$*/=E,$C*)%,/!N,'(A!F-!).-!'=-!,E!2$-<%,'=(0!%=,(*)-A!
+)! #-/-=! *#*%/=)! %/=-&)! 2-=)=P! ! S,N-<-$>! $-(%*F(-! )$*/=E,$C*)%,/! */A! $-#-/-$*)%,/!
=0=)-C=! E,$! F-*/! /--A! ),! F-! E'$).-$! A-<-(,2-A! F-E,$-! ='&.! )-&./%Y'-=! &*/! F-!
-EE-&)%<-(0!*22(%-AP!!@-=-*$&.!%/),!A$,'#.)!$-=%=)*/&-!%=!=)%((! %/!).-!<-$0!-*$(0!=)*#-=>!
*/A!*().,'#.!*/!%C2,$)*/)!#,*(>!%=!*(=,!'/(%Q-(0!),!F-!*&.%-<-A!%/!).-!/-*$!)-$CP!!!

!
!

D)+/4&M((
(
O#2E0+*5.A!
B.-! "1"@GH"! /-)N,$Q! $-=2,/=%F(-! E,$! =,$#.'C! */A! C%((-)! %=! I=>HG>D! J).-!
G*=)-$/!*/A!H-/)$*(!"E$%&*!@-#%,/*(!1,$#.'C!*/A!:%((-)!W-)N,$QKP! !1,$#.'C! %=! ).-!
E%E).!C*4,$!&-$-*(!&$,2!%/!).-!N,$(A!*E)-$!N.-*)>!$%&->!C*%O-!*/A!F*$(-0P!V)!%=!*(=,!#$,N/!
%/! ).-! ;/%)-A! 1)*)-=>! "'=)$*(%*>! */A! ,).-$! A-<-(,2-A! /*)%,/=! E,$! */%C*(! E--AP!
1,$#.'C! %=! */! *//'*(! #$*==! ).*)! %=! 2*$)%&'(*$(0! *A*2)-A! ),! A$,'#.)! 2$,/-! *$-*=l! *!
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&$,2! ='%)-A! ),! .,)>! =-C%6*$%A! )$,2%&*(! -/<%$,/C-/)=!N%).! e776_77!CC! $*%/E*((66*$-*=!
).*)! *$-! ),,! A$0! E,$! C*%O-P! 1,$#.'C! %=! *(=,! E,'/A! %/! )-C2-$*)-! $-#%,/=! */A! *)!
*()%)'A-=!,E!'2!),!?>d77!C-)-$=! %/! ).-!)$,2%&=P! ! V/!855_>!).-!#(,F*(!*$-*!.*$<-=)-A!),!
=,$#.'C! N*=! *F,')! eb!C%((%,/! .-&)*$-=! J?e!C%((%,/! ,E! N.%&.! N-$-! %/! "E$%&*KP! B,)*(!
=,$#.'C! 2$,A'&)%,/! E,$! ).-! =*C-! 2-$%,A! N*=! _5! C%((%,/! C-)$%&! ),/=P! ! 1,$#.'C!
,$%#%/*)-A!%/!/,$).-*=)!"E$%&*!N.-$-!*!(*$#-!<*$%*F%(%)0!%/!N%(A!*/A!&'()%<*)-A!=2-&%-=!%=!
=)%((!E,'/A!),A*0P!!!

1,$#.'C!*/A!C%((-)!E,$C!F*=%&!=)*2(-!E,,A!%/!).-!G*=)-$/!*/A!H-/)$*(!"E$%&*/!$-#%,/!
*/A! *$-! C*%/(0! &'()%<*)-A! F0! =C*((! E*$C-$=P! 1,$#.'C! */A! C%((-)! *$-! &,/='C-A! %/!
C*/0!E,$C=>!,E!N.%&.!).-!C,=)!&,CC,/!*$-!(-*<-/-A!F$-*A>!2,$$%A#->!*/A!F,).!/,/6
*(&,.,(%&!*/A!*(&,.,(%&!F-<-$*#-=P! !"1"@GH"!.*=!$*/Q-A!=,$#.'C!).%$A! %/!*! (%=)!,E!
$-#%,/*(! *#$%&'()'$*(! $-=-*$&.! 2$%,$%)%-=! *E)-$! C*%O-! */A! F-*/=P! ! V/! G*=)-$/! */A!
H-/)$*(!"E$%&*>!=,$#.'C!%=!#$,N/!,/!*22$,D%C*)-(0!87!C%((%,/!.*!*/A!C%((-)!,/!,<-$!d!
C%((%,/!.*P!!p%-(A=!*$-!#-/-$*((0!<-$0!(,N!*/A!).-!F'(Q!,E!2$,A'&)%,/!%=!'=-A!E,$!E,,A>!
E,$C%/#! ).-! =)*2(-! &-$-*(! %/! 1'A*/>! */A! %=! */! %C2,$)*/)! &,C2,/-/)! ,E! ).-! A%-)! %/!
G$%)$-*>!G).%,2%*>!M-/0*>!@N*/A*>!1,C*(%*>!B*/O*/%*!*/A!;#*/A*P!!1C*((!Y'*/)%)%-=!
*$-!'=-A!E,$!*/%C*(!E--A!*/A!%/A'=)$%*(!2$,A'&)%,/P!!"22$,D%C*)-(0!_7c!%=!&,/='C-A!
*)! E*$C! (-<-(!*/A!e7c! %=!=,(A! %/! (,&*(!C*$Q-)=P! !]/(0!1'A*/!-D2,$)=!=,$#.'C!Jf`c!
2$,A'&)%,/K>!N.-$-*=!G).%,2%*>!1,C*(%*!*/A!M-/0*!*$-!%C2,$)-$=P!!B.-!N.,(-!$-#%,/!
%=!*!/-)!%C2,$)-$!,E!=,$#.'C!),!).-!-D)-/)!,E!d`7>777!),/=!*//'*((0P!

+,).! /*)%,/*(! */A! %/)-$/*)%,/*(! 2$,#$*C=! .*<-! F--/! %/<,(<-A! %/! F$--A%/#! N,$Q! ),!
2$,A'&-! %C2$,<-A!=,$#.'C!*/A!C%((-)!&'()%<*$=>!&$,2!2$,A'&)%,/!$-=-*$&.! ),! %A-/)%E0!
%C2$,<-A!*#$,/,C%&!*/A!&$,2!2$,)-&)%,/!2$*&)%&-=>!*/A!$-=-*$&.!,/!2$,&-==%/#!*/A!
')%(%O*)%,/!,E!#$*%/P!!1'F=)*/)%*(!/'CF-$=!,E!%C2$,<-A!&'()%<*$=!.*<-!F--/!A-<-(,2-Al!
.,N-<-$>!).-$-!.*=!=,!E*$!F--/!(%))(-!2$,#$-==!%/!%/)$,A'&%/#!).-C!),!E*$C-$=P!!!

I=>HG>D! -/&,'$*#-=! ).-! *A,2)%,/! ,E! /-N! )-&./,(,#%-=! J%C2$,<-A! &'()%<*$=>! &$,2!
2$,)-&)%,/! */A! E-$)%(%O-$! '=-K! */A! ).-! '=-! ,E! #$*%/! %/! =C*((6=&*(-! 2$,&-==%/#P! ! B.-!
/-)N,$Q! *(=,! *%C=! ),! ='22,$)! ,/#,%/#! $-=-*$&.! N,$Q! ),! A-<-(,2! /-N! )-&./,(,#0>!
2*$)%&'(*$(0! %/! ).-! %/)-#$*)-A!C*/*#-C-/)!,E!@,3#4+>!2-=)=!*/A!A%=-*=-=P!I=>HG>D!
$-=-*$&.!2$%,$%)%-=!%/&('A-T!

o C*/*#-C-/)!,E!@,3#4+!!
o <*$%-)0!A-<-(,2C-/)!
o 2-=)!$-=%=)*/&-!66!=)-C!F,$-$>!=.,,)!E(0>!C%A#-!
o A%=-*=-!$-=%=)*/&-!66!&.*$&,*(!$,)>!Q-$/-(!=C')>!$'=)=>!-$#,)!
o *&%A!=,%(!),(-$*/&-!

!

W-D)! ),!C*$#%/*(!*#$%&'()'$*(! (*/A!*/A!A$,'#.)>! %/=-&)!2-=)=!*$-!*!2$%C*$0!&,/=)$*%/)!
%/! =,$#.'C! 2$,A'&)%,/! */A! *$-! *==,&%*)-A! N%).! ).-! &$,2! E$,C! 2(*/)%/#! ).$,'#.!
=),$*#-P! ! B.-! C*4,$%)0! *$-! %/=-&)! =2-&%-=! ,E! N,$(AN%A-! -&,/,C%&! %C2,$)*/&-P!!
"22$,D%C*)-(0!8`7!=2-&%-=!*$-!$-2,$)-A!),!%/E-=)!=,$#.'C>!F')!).-!C,=)!=-$%,'=!*$-!
=.,,)E(0! J;,"23#4-.+%$-**+,+K>! =)-C!F,$-$=! J7"#)-%&+3,2))'$>!A'$$2-)+% 8'$*+>!<#+,32+%
$$+**"+3+)#$>!@2$$+0#+%*+)+0#$,#$>!*/A!9)1+.+%$+**"+3#.+K>!*/A!).-!=,$#.'C!C%A#-!
J7-.,+3#.#+% +.4'$,+,'$K>! %/! *AA%)%,/! ),! *$C0N,$C=>! */A! =-<-$*(! &*)-$2%((*$=>!
#$*==.,22-$=!*/A!=),$*#-!%/=-&)=P!!"&)'*(!A*)*!,/!0%-(A!(,==!%=!=Q-)&.0>!F')!-=)%C*)-=!
='##-=)!).*)!(,==-=!%/!=,$#.'C!&*'=-A!F0!).-!C*4,$!=2-&%-=!,E!%/=-&)=!*$-!,<-$!?7c!
%/!"E$%&*! */A!d?c! %/!"=%*P! ! V/!"E$%&*!*/A!"=%*!*(,/-! ).-=-! (,==-=!*$-!-=)%C*)-A! ),!
$-='()!%/!*/!*//'*(!(,==!,E!^P5!C%((%,/!),/=!,E!E,,A!#$*%/!JVH@V1"B>!855?KP!!B.-!'=-!,E!
&.-C%&*(! %/=-&)%&%A-=! %=! %C2$*&)%&*(! %/! C,=)! "E$%&*/! E*$C%/#! =0=)-C=>! */A!
C*/*#-C-/)! ).$,'#.! .,=)! 2(*/)! $-=%=)*/&-! %=! &,/=%A-$-A! ).-! ,/(0! <%*F(-! (,/#6)-$C!
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&,/)$,(!=)$*)-#0P!!"2*$)!E$,C!=,$#.'C!C%A#->!N.%&.!.*=!F--/!='&&-==E'((0!&,CF*)-A!
%/!V/A%*>!"'=)$*(%*>!*/A!).-!;1">!*/A!)N,!<*$%-)%-=!).*)!.*<-!),(-$*/&-!),!=)-C!F,$-$>!
=,$#.'C!2-=)=!.*<-!/,)!0%-(A-A!),!&,/<-/)%,/*(!F$--A%/#!*22$,*&.-=P!V)!.*=!2$,<-A!
A%EE%&'()!),!F$--A!#,,A!0%-(A=!*/A!$-=%=)*/&-!%/),!).-!=*C-!&'()%<*$=P!!@-=%=)*/&-!)$*%)=!
*$-!Y'*/)%)*)%<-(0!%/.-$%)-A!*/A!.*<-!2$,<-A!A%EE%&'()!),!C*/%2'(*)-P!!!

B.-! V/)-$/*)%,/*(! H$,2=! @-=-*$&.! V/=)%)')-! E,$! ).-! 1-C%6"$%A! B$,2%&=! JVH@V1"BK! %/!
V/A%*! =-$<-=! *=! *! N,$(A! &-/)-$! E,$! %C2$,<%/#! #$*%/! 0%-(A! */A! Y'*(%)0! ,E! =,$#.'CP!
VH@V1"B!.,(A=!d_>b?5!*&&-==%,/=!,E!=,$#.'CP!!!

1,$#.'C!.*=!$-&-%<-A!$-(*)%<-(0!(%))(-!*))-/)%,/!%/!)-$C=!,E!C,(-&'(*$!)-&./,(,#%-=>!F')!
).-! E%$=)! #-/-)%&!C*2=! ,E! =,$#.'C!N-$-! 2'F(%=.-A! %/! ).-! -*$(0! 8557=>! */A! ).-! E%$=)!
='&&-==E'(! )$*/=E,$C*)%,/!,E!=,$#.'C!N*=!*&.%-<-A!*/A!2'F(%=.-A! %/!855dP! !B.-=-!
)N,!C*4,$! *A<*/&-=! =.,'(A! .*<-!*((,N-A! %C2$,<-C-/)! ,E! =,$#.'C! ).$,'#.!#$-*)(0!
-/.*/&-A!)$*A%)%,/*(!F$--A%/#!*/A!#-/-)%&!-/#%/--$%/#P!!S,N-<-$>!A-=2%)-!&,/)%/'-A!
#-/-)%&! C*22%/#! N,$Q>! /,! )$*/=#-/%&! 2$,A'&)=! *$-! /-*$! E%-(A6)-=)%/#! *)! ).%=! )%C-!
J@%&.*$A!U$-A-$%&Q=,/>!2-$=,/*(!&,CC'/%&*)%,/KP!!!

"&&,$A%/#! ),! +-//-)O-/! J855`K! ).-! &.%-E! (%C%)*)%,/=! ),! %C2$,<%/#! =,$#.'C! *$-! /,)!
)-&./%&*(>!F')!*$-!A'-! ),!).-! (*&Q!,E!A-)*%(-A!#-/-)%&!C*22%/#!,E! %C2,$)*/)!=,$#.'C!
)$*%)=!*/A!*!#-/-$*(! (*&Q!,E!$-=,'$&-=!*((,&*)-A!),!).-!=)'A0P!!!"().,'#.!C*/0!'=-E'(!
LW"!C*$Q-$=!.*<-!F--/! %A-/)%E%-A!*/A!C*22-A>! ).-$-!*$-!=)%((! ),,!E-N!E%/#-$2$%/)-A!
(%/-=>!C*22-A!)$*%)=!*/A!C*22-A!2,2'(*)%,/=P!!:,$-,<-$>!2,2'(*)%,/=!).*)!.*<-!F--/!
C*22-A!.*<-!,E)-/!F--/! ),,!=C*((! ),!2$,<%A-!2$-&%=-! %/E,$C*)%,/P! ! VC2,$)*/)!=%/#(-!
#-/-=! */A! Y'*/)%)*)%<-! )$*%)=! /--A! ),! F-! 2(*&-A! ,/! ).-! =,$#.'C! #-/-)%&!C*2>! */A!
$-Y'%$-!=&$--/%/#!'/A-$!*!<*$%-)0!,E!-/<%$,/C-/)*(!&%$&'C=)*/&-=!*/A!E$,C!*!/'CF-$!
,E!2*$-/)*(!=,'$&-=P! !1'&.!&,C2$-.-/=%<-!=)'A%-=!N%((!F-!/--A-A!),!%A-/)%E0!$-#%,/=!
,E! ).-!=,$#.'C!#-/,C-!).*)!-/.*/&-!2$,A'&)%<%)0!*/A! ),! %A-/)%E0! (%/-=!N%).!='2-$%,$!
*((-(-=!N%).%/!).-=-!$-#%,/=P!!!

B.%=! %C2,$)*/)! #-/-! %A-/)%E%&*)%,/! */A!C*22%/#! 2$,&-==! &*/! F-! #$-*)(0! *==%=)-A! F0!
).-!'=-!,E! %/E,$C*)%,/!*/A!C*$Q-$=! E$,C!,).-$!#$*==!=2-&%-=P!@-=-*$&.!.*=!=.,N/!
).*)! ).-! #$*==-=! .*<-! <-$0! =%C%(*$! #-/-! &,/)-/)! */A! $-#%,/=! ,E! &,/=-$<-A! #-/-!
,$A-$P! !B.-,$-)%&*((0! %)! =.,'(A!F-!2,==%F(-! ),! )$*/=E-$! ).-!&,(A! ),(-$*/&-!,E!F*$(-0!,$!
).-! =--A(%/#! <%#,$! ,E!C*%O-! ),! =,$#.'C! ,/&-! ).-=-! )$*%)=! .*<-! F--/! %A-/)%E%-A! */A!
&(,/-AP!

(
K)&'#/"(&+&-2$%.&40/'3$*(4$%.&?#/'3$
!
♦ )&.&-12!9#3!*,!/*+0?59!8!#=*3$DVA$L()7#.3)'26$LFDKP!!B.-!1,$#.'C!

+%,)-&./,(,#0!3$,#$*C!*)!B-D*=!"h:!*%C=!),!%K!A-<-(,2!*!.%#.6$-=,(')%,/!
C,(-&'(*$!C*2!,E!=,$#.'Cl!%%K!E*&%(%)*)-!).-!*22(%&*)%,/!,E!C,(-&'(*$!C*$Q-$=!),!
=,$#.'C!%C2$,<-C-/)l!%%%K!A-<-(,2!/-N!C-).,A=!E,$!#-/-!%A-/)%E%&*)%,/>!#-/-!
&(,/%/#!*/A!#-$C2(*=C!=&$--/%/#!E,$!%C2,$)*/)!)$*%)=l!%<K!%C2$,<-!*/A!*22(0!#-/-!
)$*/=E,$C*)%,/!),!=,$#.'Cl!*/A!<K!A-<-(,2!*/A!C*/*#-!*!=,$#.'C!#-/,C-!
A*)*F*=-!*/A!LW"!&(,/-!$-2,=%),$0P!!!VC2,$)*/)!#-/-=!C*22-A!=,!E*$!%/&('A-T!
$-=%=)*/&-!),!.-*A!=C')>!A,N/0!C%(A-N>!*/).$*&/,=-!*/A!.-*A!F(%#.)P!!!

♦ G-&9!$*+&+!+&/1/-#.2&!8@>E@FD!6$@(4)*<(!!VH@V1"B!%=!&'$$-/)(0!&*$$0%/#!,')!
$-=-*$&.!),!%/)$,A'&-!+)!#-/-=!%/),!=,$#.'C!E,$!=)-C!F,$-$!$-=%=)*/&-P!!

♦ "+#./,*+9#-1*.!*,!/*+0?59!8>F@E6$K)&W>"#8'#<6$F&0'"$D,.)/*<(!!!H1V@!
F-#*/!)%=='-!&'()'$-!,E!"E$%&*/!=,$#.'C!(%/-=!J@-34"'0%(#*-)-3!mP!:,-/&.K!E,$!
$-#-/-$*F%(%)0!2,)-/)%*(>!=&$--/%/#!<*$%,'=!C-A%*!&,CF%/*)%,/=!*/A!#-/,)02-=!%/!



;/9-/),$0!,<!"#$%&'()'$*(!+%,)-&./,(,#0!<,$!).-!=*:)-$/!*/>!?-/)$*(!"<$%&*!@-#%,/!AB,.*/:,/!C!;9-:D!
!
!

"#$%&'()'$*(!+%,)-&./,(,#0!1'22,$)!3$,4-&)!
56"2$678!

"9!

855_P!BN,!0-*$=!(*)-$>!H1V@!$-2,$)-A!,/!*!=%/#(-!&.%C-$%&!)$*/=#-/%&!=,$#.'C!
2(*/)P!!H1V@!%=!&'$$-/)(0!%/!).-!2$,&-==!,E!,2)%C%O%/#!=,$#.'C!)$*/=E,$C*)%,/!
=0=)-C=!),!,F)*%/!=)*F(0!)$*/=E,$C-A!"E$%&*/!#$*%/!=,$#.'CP!!H1V@!%=!*(=,!
F-#%//%/#!*!2$,4-&)!,/!).-!#-/-)%&!-/.*/&-C-/)!,E!/')$%)%,/*(!Y'*(%)0!,E!#$*%/!
=,$#.'C!N%).!*!E,&'=!,/!*!)$*/=E,$C*F(-!G).%,2%*/!(%/-!*/A!).$--!g.*/*%*/!
(%/-=P!

♦ D*%&25%#+!9#+E&+/!*,!/*+0?59!8>F@E6$F&0'"$D,.)/*<(!!H1V@!%=!*(=,!%/<,(<-A!%/!
).-!C,(-&'(*$!C*$Q-$=!*/A!A%*#/,=)%&=!,E!=,$#.'CP!!B.-!C,(-&'(*$!C*$Q-$!N,$Q!
%/&('A-=!).-!A-<-(,2C-/)!,E!C*$Q-$=!(%/Q-A!),!*#$,/,C%&!)$*%)=!,E!%/)-$-=)!*/A!
*$-!C*%/(0!'=-A!%/!C*$Q-$6*==%=)-A!=-(-&)%,/!J:"1KP!

♦ Y10?!%4/1.&!/*+0?59!8I)&(##.$J);K.#46$LFD<(!!3%,/--$!.*=!='&&-==E'((0!
)$*/=E,$C-A!=,$#.'C!N%).!*!.%#.!(0=%/-!#-/-!),!-<*('*)-!).-!)$*/=E,$C*)%,/!
=0=)-C>!F')!&'$$-/)(0!.*=!/,!2(*/=!),!&,CC-$&%*(%O-!).%=!)$*%)P!!"/0!E')'$-!
&,CC-$&%*(!2$,A'&)=!N%((!F-!%/!*!.0F$%A!=,$#.'C!<*$%-)0P!!!

♦ a5#%1-4!-+#1-/!1.!/*+0?59!8D7#(')36$LFD<(!!"<-/)%=!.*=!*/!%/)-$-=)!%/!
%/)$,A'&%/#!Y'*(%)0!)$*%)=!%/),!=,$#.'C!'=%/#!&,/=)$'&)=!E$,C!C*%O-P!S,N-<-$>!
).-$-!*$-!&'$$-/)(0!/,!2(*/=!E,$!A-<-(,2%/#!*!&,CC-$&%*(!2$,A'&)P!

!
J+*/3&2-/!
1%/&-! @,3#4+! %=! *! C*4,$! 2-=)! ,E! =,$#.'C>! %)! %=! N,$).! &,/=%A-$%/#! N.-).-$! &,/)$,(!
=)$*)-#%-=! %/<,(<%/#! .-$F%&%A-! $-=%=)*/&-! #-/-=! N,'(A! F-! -EE-&)%<-P! ! S-$F%&%A-!
$-=%=)*/&-=! &,'(A! F-! -/#%/--$-A! %/),! =,$#.'C! $-(*)%<-(0! -*=%(0>! F')! %)! %=! '/&(-*$!
N.-).-$! ).%=! N,'(A! F-! ,E! '=-! %/! =,$#.'C! &$,22%/#! =0=)-C=! %/! "E$%&*! N.-$-! C,=)!
E*$C-$=! C*0! /,)! .*<-! *&&-==! ),! .-$F%&%A-=>! ,$! ).-! C,/-0! ),! F'0! ).-CP! ! U%-(A!
=&$--/%/#! E,$!@,3#4+L$-=%=)*/)! &'()%<*$=! %=! ,E)-/! '/$-(%*F(-! */A! =(,N! F-&*'=-! ,E! ).-!
%/&,/=%=)-/)! /*)'$-! ,E! @,3#4+% %/E-=)*)%,/=! F,).! N%).%/! ).-! =*C-! E%-(A! */A! *C,/#!
A%EE-$-/)! E%-(A=! *&$,==! 0-*$=P! ! 1,C-! $-=%=)*/)! &'()%<*$=! .*<-! F--/! %A-/)%E%-A! N.-$-!
$-=%=)*/&-!%=!$-&-==%<-!*/A!&,/)$,((-A!F0!,/-!,$!)N,!#-/-=>!*/A!%/!=,C-!<*$%-)%-=!).%=!
C*0! F-! (%/Q-A! ),! ).-! (,N! 2$,A'&)%,/! ,E! =)%C'(*/)=! ).*)! &*'=-! ).-! @,3#4+! =--A! ),!
#-$C%/*)-P! ! B.%=! =)%C'(*/)! 2$,A'&)%,/! C%#.)! F-! *! '=-E'(! )*$#-)! E,$! #-/-)%&!
-/#%/--$%/#P!!!

V/=-&)! $-=%=)*/&-!=)$*)-#%-=! %/<,(<%/#!+)!#-/-=!C%#.)!F-!*!'=-E'(!*22$,*&.! %/!*$-*=!
N.-$-! =)-C!F,$-$! */A!,).-$! %/=-&)! 2-=)=! *$-! 2*$)%&'(*$(0! A*C*#%/#P! !B.-!+)!#-/-=!
N,'(A!E%$=)!/--A!),!F-!%/=-$)-A!%/),!(,&*((0!*A*2)-A!=,$#.'C!#-$C2(*=CP!!VH@V1"B!%=!
&'$$-/)(0! N,$Q%/#! N%).! *! /'CF-$! ,E! ,).-$! %/=)%)')%,/=! ),! %/)$,A'&-! +)! #-/-=! %/),!
=,$#.'C!<*$%-)%-=P!!!

V/!)-$C=!,E!,')2')!)$*%)=>!-/#%/--$%/#!.%#.-$!(-<-(=!,E!-D2$-==%,/!,E!*C0(*=-!#-/-=!%/!
).-! -/A,=2-$C! &,'(A! F-! *&&,C2(%=.-A! N%).! (%))(-! A%EE%&'()0! */A! &,'(A! %C2$,<-!
=,$#.'CX=!C*()%/#!2$,2-$)%-=P! ! !]).-$!&,/<-/)%,/*(!F$--A%/#!*%C=! %/&('A-! %C2$,<%/#!
).-! /')$%)%,/*(! F*(*/&-! ,E! =,$#.'C! =--A! 2$,)-%/=>! *()-$%/#! ).-! (-<-(=! */A! )02-=! ,E!
=)*$&.-=! */A! ,%(=>! */A! %C2$,<%/#! ).-! E,$*#-! Y'*(%)0! ,E! ).-! (-*E! */A! =)*(QP! !:,=)! ,E!
).-=-!#,*(=!&,'(A!*(=,!F-!*AA$-==-A!F0!'=%/#!-D2-$%-/&-!#*%/-A!E$,C!,).-$!&$,2=P!!!

B.-!(*&Q!,E!=%#/%E%&*/)!%C2*&)!,/!=,$#.'C!A$,'#.)!$-=%=)*/&-!F0!)$*A%)%,/*(!F$--A%/#!
.*=! *(=,! $*%=-A! .%#.! -D2-&)*)%,/=! E$,C! F%,)-&./,(,#0P! ! S,N-<-$>! ).-! #$-*)-=)!
A%EE%&'()0! %/! *22(0%/#! F%,)-&./,(,#0! ),! %C2$,<-! =)$-==! $-=%=)*/&-! %/! 2(*/)=! %=! ).-!
%/*A-Y'*)-!'/A-$=)*/A%/#!,E!2(*/)!$-=2,/=-=!),!A$,'#.)P!

!
!
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K%--'$!!
!
O#2E0+*5.A!
B.-! "1"@GH"! /-)N,$Q! $-=2,/=%F(-! E,$! =,$#.'C! */A! C%((-)! %=! I=>HG>D! J).-!
G*=)-$/! */A! H-/)$*(! "E$%&*! @-#%,/*(! 1,$#.'C! */A! :%((-)! W-)N,$QKP! ! 1--! 2$-<%,'=!
=-&)%,/!,/!=,$#.'C!E,$!E'$).-$!%/E,$C*)%,/P!!

:%((-)!%=!*!&,((-&)%<-!)-$C!E,$!).-!#$*%/!,E!*!(*$#-!/'CF-$!,E!=C*((6=--A-A!#$*==-=!).*)!
*$-! #$,N/! *=! &-$-*(! &$,2=P! :%((-)=! #$,N! N-((! %/! *$%A! */A! =-C%6*$%A! -/<%$,/C-/)=>!
$-Y'%$%/#! (-==! N*)-$! ).*/! */0! ,).-$! #$*%/P! I.%(-! A-<-(,2%/#! &,'/)$%-=! %/! "=%*! =)%((!
2$,A'&-! ).-! C*4,$%)0! ,E! ).-! N,$(An=! C%((-)=>! "E$%&*! %=! F-&,C%/#! *! C*4,$! *$-*! ,E!
2$,A'&)%,/>!N.%&.!.*=! $%=-/!?`c! ).-$-!=%/&-! ).-!-*$(0!85b7=P! V)=!2(*&-! %/!A,C-=)%&!
A%-)=! ).-$-! %=! #$,N%/#! =)-*A%(0P! "((! ,).-$! $-#%,/=! ,E! ).-! N,$(A>! .,N-<-$>! .*<-!
$-#%=)-$-A! A-&(%/-=! %/! ),)*(! ,')2')>! */A! -<-/! %/! "E$%&*! 2-$! &*2%)*! 2$,A'&)%,/! .*=!
A$,22-A!/,)*F(0P! !B.-!HgV"@!E,&'=-=!,/! )N,! )02-=!,E!C%((-)T! E%/#-$!C%((-)!J9)2'$#.2%
*-3+*+.+K!*/A!2-*$(!C%((-)!JB2..#$2,'0%4)+'*'0KP!!

3-*$(!C%((-)! %=!*!$,F'=)!*//'*(>!#$,N%/#!'2!),!e!C-)-$=!%/!.-%#.)P!!V)!%=!'='*((0!#$,N/!
*=! *!A$0(*/A!A'*(62'$2,=-!#$*%/!*/A! E,AA-$! &$,2! %/! =-C%6*$%A! $-#%,/=!,E!"E$%&*!*/A!
V/A%*P! V)! %=!*(=,!#$,N/! %/! ).-!"C-$%&*=!*=!*!.,)! =-*=,/! E,$*#-!&$,2! ).$,'#.,')! ).-!
)$,2%&*(! */A! ='F)$,2%&*(! (,N(*/A=>! */A! *=! *! C'(&.! &,C2,/-/)! %/! /,6)%((! =,0F-*/!
2$,A'&)%,/!%/!m*)%/!"C-$%&*P!U%/#-$!C%((-)!%=!*!=C*((-$!#$*==>!*A*2)-A!),!C,$-!.'C%A!
&,/A%)%,/=>!*/A!%=!#$,N/!E,$!%)=!=)$*N!*=!N-((!*=!%)=!#$*%/P!+-&*'=-!%)!%=!,E)-/!#$,N/!%/!
C,$-! E*<,$*F(-! 2$,A'&)%,/! -/<%$,/C-/)=! ).*/! 2-*$(! C%((-)>! %)=! #$*%/! 0%-(A=! &*/! F-!
&,C2-)%)%<-!N%).!).,=-!,E!$%&-!*/A!,).-$!%C2$,<-A!&-$-*(=P!+,).!2-*$(!C%((-)!*/A!E%/#-$!
C%((-)!*$-!/*)%<-=!,E!"E$%&*P!!

3-*$(! C%((-)! %=! <-$0! .*$A0P! V)! 2$,A'&-=! #$*%/! */A! E,AA-$! '/A-$! <-$0! .,)! */A! A$0!
&,/A%)%,/=>! */A! ,/! =,%(=! ),,! 2,,$! E,$! =,$#.'C! */A!C*%O-P! V)=! &,CF%/*)%,/! ,E! $*2%A!
#$,N).!$*)-!N.-/!&,/A%)%,/=!*$-!E*<,$*F(->!.%#.!)-C2-$*)'$-!),(-$*/&->!*/A!*F%(%)0!),!
-D)$*&)!C%/-$*(!/')$%)%,/!*/A!N*)-$!E$,C!-<-/!).-!2,,$-=)!=,%(=!C*Q-!%)!'/F-*)*F(-!%/!
).-! N,$(An=! .*$=.-=)! *#$%&'()'$*(! -/<%$,/C-/)=P! 3-*$(! C%((-)! &*/! N%).=)*/A! A$,'#.)>!
.-*)>! %/=-&)=>! 2,,$! =,%(=>! */A! E(*=.! E(,,A=P!S,N-<-$>! %)! %=! <-$0! ='=&-2)%F(-! ),!A,N/0!
C%(A-NP!B.%=! A%=-*=-! &*/!F-! A-<*=)*)%/#>! 2*$)%&'(*$(0! %/! V/A%*!N.-$-!2(*/)!F$--A-$=!
.*<-! %/)$,A'&-A! #-/-)%&*((0! '/%E,$C! =%/#(-6&$,==! .0F$%A=! ).*)! C*Q-! ).-! &$,2!
-=2-&%*((0!<'(/-$*F(-!),!-2%A-C%&=P!!

U%/#-$!C%((-)!.*=!,')=)*/A%/#!2$,2-$)%-=!*=!*!='F=%=)-/&-!E,,A!&$,2P!V)=!=C*((!=--A=!
&*/! F-! =),$-A! =*E-(0! E,$! C*/0! 0-*$=! N%).,')! %/=-&)! A*C*#->! N.%&.! C*Q-=! %)! *!
)$*A%)%,/*(!&,C2,/-/)!,E! E*$C-$=n! $%=Q6*<,%A*/&-!=)$*)-#%-=! %/!A$,'#.)62$,/-!$-#%,/=!
,E! G*=)-$/! "E$%&*! */A! 1,').! "=%*P! U'$).-$>! %)=! #$*%/! )*=)-=! <-$0! #,,A! */A! %=! */!
-D&-((-/)! A%-)*$0! =,'$&-! ,E! &*(&%'C>! %$,/>! C*/#*/-=->! */A!C-).%,/%/-! 66! */! *C%/,!
*&%A! (*&Q%/#! %/! ).-! A%-)=! ,E! .'/A$-A! ,E!C%((%,/=! ,E! 2,,$! 2-,2(-!N.,! (%<-! ,/! =)*$&.0!
E,,A=! ='&.! *=! &*==*<*>! 2(*/)*%/>! 2,(%=.-A! $%&->! */A! C*%O-! C-*(P! U%/*((0>! %)! %=!
2$,A'&)%<-!%/!*!N%A-!$*/#-!,E!-/<%$,/C-/)=!*/A!#$,N%/#!&,/A%)%,/=P!S,N-<-$>!E%/#-$!
C%((-)!%=!-D)$-C-(0!='=&-2)%F(-!),!B63#*')+3#+!F(%#.)>!*!&(,=-!$-(*)%<-!,E!$%&-!F(*=)P!!

L'$%/#!855?65e>! ).-!*<-$*#-!#(,F*(!*$-*!E$,C!N.%&.!C%((-)!#$*%/!N*=!.*$<-=)-A!N*=!
*F,')! d^!C%((%,/! .-&)*$-=! J85!C%((%,/! .-&)*$-=! %/!"E$%&*! */A!8b!C%((%,/! %/!"=%*>!N%).!
C'&.! =C*((-$! *$-*=! %/! ).-! "C-$%&*=>! ]&-*/%*>! */A! ).-! E,$C-$! ;11@KP! ! p%-(A=!
*<-$*#-A! *F,')! b`7Q#! 2-$! .-&)*$-P! "//'*(! #(,F*(! 2$,A'&)%,/! E,$! ).%=! 2-$%,A! N*=!
*F,')!?^!C%((%,/! ),/=>!,E!N.%&.!*F,')!??!C%((%,/! ),/=!N*=!'=-A!-*&.!0-*$! E,$!A%$-&)!
.'C*/! &,/='C2)%,/P! 3$,A'&)%,/! =)*)%=)%&=! E,$! ).-! <*$%,'=! C%((-)=! *$-! ,E)-/! ('C2-A!
),#-).-$!J=,C-)%C-=!N%).!=,$#.'CK!=,!%)!%=!A%EE%&'()!),!,F)*%/!$-(%*F(-!-=)%C*)-=!,E!).-!
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*$-*=!=,N/! ),! %/A%<%A'*(!=2-&%-=>!F')! ).-!C,=)! $-&-/)!-=)%C*)-!='##-=)=! ).*)!*F,')!
`7c!,E!#(,F*(!C%((-)!#$*%/!2$,A'&)%,/!%=!2-*$(!C%((-)>!N%).!*F,')!87c!E,$!E%/#-$!C%((-)P!!

:%((-)!#$*%/!%=!).-!F*=%&!A%-)!E,$!E*$C!.,'=-.,(A=!%/!).-!N,$(An=!2,,$-=)!&,'/)$%-=!*/A!
*C,/#! ).-!2,,$-=)!2-,2(-P! V/! ).-!1*.-(%*/!O,/-!,E!"E$%&*>!2-*$(!C%((-)! %=! ).-!=)*2(-!
&-$-*(P!:%((-)! =)$*N! %=! *! <*('*F(-! (%<-=),&Q! E--A>! F'%(A%/#!C*)-$%*(>! */A! E'-(! %/! ).,=-!
E*$C%/#! =0=)-C=P!GD2,$)=! */A! %C2,$)=! ,E!C%((-)! #$*%/! *$-! /-#(%#%F(->! ='##-=)%/#! (,N!
A-C*/A!*/AR,$! '/$-(%*F(-! *<*%(*F%(%)0! ,E!C*$Q-)*F(-! ='$2('=-=! E,$! ).%=! &,CC,A%)0! %/!
N,$(A!C*$Q-)=P!!

B.-! V/)-$/*)%,/*(! H-/)-$! E,$! "#$%&'()'$*(! @-=-*$&.! %/! ).-! 1-C%6"$%A! B$,2%&=!
JVH@V1"BK! .*=! ).-! HgV"@! #(,F*(! $-=-*$&.! C*/A*)-! E,$! 2-*$(! C%((-)P! ! @-=-*$&.!
2$%,$%)%-=! *$-! A,N/0!C%(A-N! J).-!C,=)! %C2,$)*/)! A%=-*=-! ,E! 2-*$(!C%((-)! N,$(AN%A-K>!
).-! 2*$*=%)%&! N%)&.N--A! J@,3#4+K! */A! =-<-$*(! %/=-&)! 2-=)=>! *(,/#! N%).! %C2$,<-A!
),(-$*/&-! ),! A$,'#.)! */A! (,N! =,%(! E-$)%(%)0P! ! i-$0! (%))(-! 2$,#$-==! .*=! F--/!C*A-!N%).!
F%,)-&./,(,#0! *22(%&*)%,/=! E,$! C%((-)P! ! W,! )$*/=#-/%&! 2$,A'&)=! *$-! 0-)! /-*$! E%-(A6
)-=)%/#>! F')! =,C-! C,(-&'(*$! N,$Q! %=! F-%/#! &*$$%-A! ,')P! H'$$-/)! 2$,4-&)=! *$-! (%=)-A!
F-(,NP!

(
>0..#('$1)&'#/"(&+&-2$%.&40/'3$*(4$%.&?#/'3$
(
♦ D*%&25%#+!9#3!*,!3&#+%!91%%&-!8@>E@FD!<(!!VH@V1"B!N,$Q%/#!N%).!;M!*/A!V/A%*/!

&,((*F,$*),$=!.*<-!A-<-(,2-A!*!C,(-&'(*$!C*2!,E!2-*$(!C%((-)!*/A!*22(%-A!
C,(-&'(*$!)-&./%Y'-=!),!A%=)%/#'%=.!A%EE-$-/)!$*&-=!,E!).-!2*).,#-/6&*'=%/#!
A,N/0!C%(A-NP!!

♦ WA&.-1,12#-1*.!*,!+#2&B/3&21,12!b5#.-1-#-1C&!-+#1-!%*21!8a"]/<!8@>E@FD!<P!
:'()%2(-!#-/-=!*$-!$-Y'%$-A!E,$!$-=%=)*/&-!).*)!%=!-EE-&)%<-!*#*%/=)!).-!A%EE-$-/)!
2*).,#-/!$*&-=!,E!A,N/0!C%(A-NP!!VH@V1"B!*/A!%)=!&,((*F,$*),$=!.*<-!%A-/)%E%-A!
$*&-6=2-&%E%&!Y'*/)%)*)%<-!)$*%)!(,&%!JkBm=K!&,/E-$$%/#!$-=%=)*/&-!*#*%/=)!=-<-$*(!
='&.!2*).,)02-=P!B.-!E%$=)!2-*$(!C%((-)!C*$Q-$6*==%=)-A!F*&Q&$,==%/#!2$,#$*C>!
)$*/=E-$$%/#!).-=-!$-=%=)*/&-=!%/),!*#$,/,C%&*((0!-(%)-!.0F$%A!2*$-/)*(!(%/-=>!%=!
/-*$%/#!&,C2(-)%,/P!B.%=!N,$Q!=.,'(A!(-*A!),!C,$-!A'$*F(-!$-=%=)*/&-!),!A,N/0!
C%(A-NP!

♦ "+#./,*+9#-1*.!3+*-*2*%/!,*+!3&#+%!91%%&-!!8>#('.#$,&.$F/)#('),)/$*(4$
@(403'.)*+$E#3#*./"6$O&&4'#<6$F&0'"$D,.)/*<(!!L-<-(,2C-/)!,E!)$*/=E,$C*)%,/!
2$,),&,(=!E,$!2-*$(!C%((-)!),!A-<-(,2!$-=%=)*/&-!),!A,N/0!C%(A-NP!!B.%=!N,$Q!%=!=)%((!
%/!).-!-*$(0!=)*#-=P!

!
J+*/3&2-/!
"=!N%).!=,$#.'C>!).-!)-&./,(,#0!E,$! )$*/=E,$C*)%,/!*/A!$-#-/-$*)%,/!,E!C%((-)! %=!=)%((!
%/! %)=!-*$(0!=)*#-=>!*/A! ).-$-!*$-!'/(%Q-(0! ),!F-!*/0! )$*/=#-/%&!2$,A'&)=!*<*%(*F(-! %/!
).-! /-*$! )-$CP! ! I,$Q! %/! 1,').! "E$%&*! %=>! .,N-<-$>! -/&,'$*#%/#>! */A! ,/&-! $-(%*F(-!
2$,),&,(=!*$-!A-<-(,2-A>!%/=-&)!$-=%=)*/&-!J'=%/#!+)!#-/-=K!*/A!.-$F%&%A-!$-=%=)*/&-!
=)$*)-#%-=!&,'(A!F-!$-*A%(0!*22(%-A!),!C%((-)P!!!

!

(

http://www.cgiar.org/icrisat
http://www.cgiar.org/icrisat


;/9-/),$0!,<!"#$%&'()'$*(!+%,)-&./,(,#0!<,$!).-!=*:)-$/!*/>!?-/)$*(!"<$%&*!@-#%,/!AB,.*/:,/!C!;9-:D!
!
!

"#$%&'()'$*(!+%,)-&./,(,#0!1'22,$)!3$,4-&)!
56"2$678!

"?!

3,",",(,"6(C-,"$,%"(V50($6#$#W(
!
O#2E0+*5.A!
B.-! "1"@GH"! /-)N,$Q! $-=2,/=%F(-! E,$! F*/*/*! %=! O>H[IG>! J+*/*/*! @-=-*$&.!
W-)N,$Q!E,$!G*=)-$/!*/A!1,').-$/!"E$%&*KP!!+*/*/*!*/A!2(*/)*%/=>!N.%&.!*$-!A-$%<-A!
E$,C! ).-! N%(A! =2-&%-=!V'$+% +*'0#.+,+! J""K! */A!V'$+% (+)(#$#+.+! J++K>! *$-! =)*2(-!
E,,A!&$,2=! E,$!C%((%,/=!,E!2-,2(-! %/!A-<-(,2%/#!&,'/)$%-=P! V/! )-$C=!,E!#$,==!<*('-!,E!
2$,A'&)%,/>!F*/*/*=!*/A!2(*/)*%/=!*$-! ).-!A-<-(,2%/#!N,$(AX=! E,'$).!C,=)! %C2,$)*/)!
&$,2! *E)-$! $%&->!N.-*)!*/A!C*%O-P!B.-0! $-*&.! ).-%$! #$-*)-=)! %C2,$)*/&-!*=!*! =)*2(-!
E,,A!&$,2!%/!2*$)=!,E!G*=)-$/!"E$%&*>!N.-$-!*//'*(!&,/='C2)%,/!%=!,<-$!?77!Q#R&*2%)*P!!
B,A*0>! *F,')! 57c! ,E! 2$,A'&)%,/! )*Q-=! 2(*&-! ,/! =C*((! E*$C=>! */A! ).%=! E$'%)! %=!
&,/='C-A! (,&*((0P! ]/(0! 87c>!C*%/(0! E$,C! &,CC-$&%*(! 2(*/)*)%,/=! %/! m*)%/! "C-$%&*!
*/A! ).-! H*$%FF-*/>! -/)-$=! N,$(A! )$*A-P!I.%(-! m*)%/! "C-$%&*! %=! ).-! N,$(A! (-*A-$! %/!
F*/*/*! 2$,A'&)%,/! E,$! -D2,$)>! ).-! "E$%&*/! $-#%,/! %=! ).-! N,$(AX=! (*$#-=)! /,/6-D2,$)!
2$,A'&-$!*/A!.*=!*!=)$,/#!(-*A!%/!,')2')!E,$!A,C-=)%&!&,/='C2)%,/P!!+*/*/*!%=!,/-!
,E! ).-! N,$(AX=! ),2! E%<-! %/)-$/*)%,/*((0! )$*A-A! )$,2%&*(! &,CC,A%)%-=>! N%).! */! *//'*(!
-D2,$)! <*('-! ,E! *F,')! ;1! o`Pd! F%((%,/P! B,)*(! N,$(A! -D2,$)! ,E! F*/*/*! %/! 855`! N*=!
*22$,D%C*)-(0!88Pd!C%((%,/!),/=!E$,C!d?!&,'/)$%-=P!

"22$,D%C*)-(0!,/-6).%$A!,E!#(,F*(!F*/*/*!2$,A'&)%,/!%=!%/!='F61*.*$*/!"E$%&*>!N.-$-!
%)! 2$,<%A-=!C,$-! ).*/! ?`c! ,E! E,,A! */A! -/-$#0! $-Y'%$-C-/)=! E,$! b7!C%((%,/! 2-,2(-P!!
G*=)-$/!"E$%&*! *(,/-! 2$,A'&-=! /-*$(0! ?7!C%((%,/! ),/=! ,E! F*/*/*=! *//'*((0>! */A! ).-!
G*=)!"E$%&*/!S%#.(*/A!F*/*/*=>!N.%&.!*$-!'/%Y'-!),!).%=!$-#%,/>!2$,<%A-!*!=)*2(-!E,,A!
&$,2! E,$!*F,')!?7!C%((%,/!2-,2(-P! !+*/*/*=!*$-!#$,N/!2$-A,C%/*/)(0!F0!=C*((6=&*(-!
E*$C-$=>! */A! *=! ).-0! 2$,A'&-! E$'%)! *((! 0-*$! $,'/A>! ).-0! 2(*0! */! %C2,$)*/)! $,(-! %/!
F$%A#%/#! ).-! \.'/#-$!#*2\!F-)N--/!&$,2!.*$<-=)=P! V/!*AA%)%,/! ),!F-%/#!*!=)*2(-! E,,A!
&$,2!E,$!$'$*(!*/A!'$F*/!&,/='C-$=!%/!).-!$-#%,/>!).-!&$,2!%=!*(=,!*/!%C2,$)*/)!=,'$&-!
,E! $'$*(! %/&,C-! ).$,'#.! =*(-! %/! (,&*(! C*$Q-)=>! */A! %)! .*=! #$-*)! 2,)-/)%*(! E,$!
A-<-(,2C-/)! *=! */! -D2,$)! &,CC,A%)0P! ! ]/! =)--2! .%#.(*/A! =(,2-=>! F*/*/*! %=!
%C2,$)*/)! %/! &,CF*)%/#! =,%(! -$,=%,/! */A! %C2$,<%/#! (,/#6)-$C! E-$)%(%)0! ,E! ).-! =,%(P!!
:,$-,<-$>! %)=!&*/,20!2$,<%A-=!2$,)-&)%,/! E,$!,).-$!&$,2=!='&.!*=!F-*/>!#$,'/A/')=>!
&'&'$F%)=!*/A!&,EE--P!!!

+*/*/*=!*/A!2(*/)*%/=!*$-!F-=)!Q/,N/!*=!*!E,,A!&$,2>!*().,'#.!*(C,=)!-<-$0!2*$)!,E!
).-! 2(*/)! &*/! F-! '=-A! %/! ,/-! N*0! ,$! */,).-$P! ! m-*<-=! *$-! '=-A! E,$! ).*)&.%/#>! E,$!
N$*22%/#!E,,A!A'$%/#!&,,Q%/#>!*=!F,N(!&,<-$=!*/A!*=!&,<-$=!E,$!-*$).!,<-/=!),!.,(A!
%/!).-!.-*)P!"!.%#.6Y'*(%)0!E%F-$!&*/!F-!-D)$*&)-A!E$,C!).-!(-*<-=!*/A!2=-'A,=)-Cl!%)!
%=!'=-A!%/!)-D)%(-!C*/'E*&)'$-!E,$!C*Q%/#!$,2-=!*/A!=)$%/#=!*/A!E,$!).-!2$,A'&)%,/!,E!
<*$%,'=! .*/A%&$*E)=P! B.-! E$'%)=! *$-! *(=,! =,(A! %/! 2'(2! E,$C>! &.%2=>! A$%-A! */A! %/!
&,/E-&)%,/-$0>!*/A!*$-!'=-A!%/!=,C-!&,'/)$%-=!),!2$,A'&-!*(&,.,(P!!V/!C%D-A6E*$C%/#!
=0=)-C=>!F*/*/*=!2$,<%A-!#$,'/A!=.*A-!*/A!/'$=-$0!E,$!=.*A-6(,<%/#!&$,2=>!='&.!*=!
&,&,*>! &,EE-->! F(*&Q! 2-22-$! */A! /')C-#P! ! @%&.! %/! &*$F,.0A$*)-=>! F*/*/*=! */A!
2(*/)*%/=! *$-! ,E! #$-*)! /')$%)%,/*(! =%#/%E%&*/&->! ='22(0%/#! C%/-$*(=>! /,)*F(0!
2.,=2.,$'=>! &*(&%'C>! */A! 2,)*==%'CP! B.-0! *$-! 2*$)%&'(*$(0! $%&.! %/! <%)*C%/! H! */A!
&,/)*%/!=%#/%E%&*/)!*C,'/)=!,E!=-<-$*(!,).-$!<%)*C%/=>!='&.!*=!<%)*C%/!"P!

@%=%/#!2,2'(*)%,/!2$-=='$-!%/!).-!G*=)!"E$%&*/!.%#.(*/A=!.*=!(-A!),!*/!%/)-/=%E%&*)%,/!
,E!2$,A'&)%,/!*/A!A-&(%/%/#!=,%(! E-$)%(%)0! %/!F*/*/*6#$,N%/#!*$-*=P! !3-=)!*/A!A%=-*=-!
2$-=='$-=!.*<-!*(=,!%/&$-*=-A>!(-*A%/#!),!*!=%)'*)%,/!N.-$-!*!N-((6C*/*#-A!F*/*/*!
#*$A-/!%/!G*=)!"E$%&*>!2$-<%,'=(0!-D2-&)-A!),!(*=)!'2!),!`7!0-*$=>!%=!A-)-$%,$*)%/#!*E)-$!
,/(0! e! 0-*$=P! ! B.-! C,=)! =-$%,'=! &,/=)$*%/)! ),! F*/*/*! 2$,A'&)%,/! %/! ='F61*.*$*/!
"E$%&*! %=! F(*&Q!1%#*),Q*>! *! (-*E! =2,)! A%=-*=-!&*'=-A!F0! ).-! E'/#'=!V6*-$&"+232))+!
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8#U#2.$#$P! ! B.%=! A%=-*=->! %/)$,A'&-A! %/),! "E$%&*! %/! ).-! 85b7=>! .*=! =2$-*A! $*2%A(0P! ! V)!
&*'=-=! =-<-$-! (-*E! /-&$,=%=! */A! &*/! $-A'&-! 0%-(A=! F0! d76`7cP! ! "((! ).-! )$*A%)%,/*(!
2(*/)*%/! &'()%<*$=! %/!I-=)!*/A!H-/)$*(!"E$%&*!*$-! ='=&-2)%F(-! ),! ).-!A%=-*=->!*=!*$-!
C,=)! ,E! ).-!N%A-(0! #$,N/!&'()%<*$=! %/!G*=)-$/!"E$%&*P! !H,/=%A-$*F(-! (,==-=!*$-!*(=,!
&*'=-A!F0!U'=*$%'C!N%()>! &*'=-A!F0! ).-!=,%(6F,$/-! E'/#'=!?'$+3#'0%-R6$&-3'0! E=2!
*'(2.$2P! !B.-!F*/*/*!N--<%(!J7-$0-&#)#,#2$%$-31#1'$K!*/A!*!&,C2(-D!,E!/-C*),A-=!
JB3+,6)2.*"'$! =2P! */A! X2)#*-,6)2.*"'$K! &*'=-! =-<-$-! (,==-=! F0! %/)-$E-$%/#! N%).!
/')$%-/)!'2)*Q-!F0!).-!$,,)=P!!!

!
@-=-*$&.!2$%,$%)%-=!=-)!F0!O>H[IG>!*$-T!!

o F$,*A-/%/#!).-!#-/-)%&!F*=-!,E!V'$+!%/!G*=)-$/!"E$%&*!
o *AA$-==%/#!).-!C*4,$!2-=)!*/A!A%=-*=-!2$,F(-C=!!

o 1%#*),Q*!
o ?'$+3#'0%
o +*/*/*!1)$-*Q!i%$'=!
o +*/*/*!+'/&.0!B,2!i%$'=!
o N--<%(=!h!/-C*),A-=!

o 2,=)6.*$<-=)!)-&./,(,#0!*/A!2$,&-==%/#!
o &,/=-$<*)%,/!,E!).-!/*)'$*(!$-=,'$&-!F*=-!
o '/A-$=)*/A%/#!).-!=,&%,6-&,/,C%&!E*&),$=!%/!F*/*/*!F*=-A!=0=)-C=!

O>H[IG>!.*=!/,!F%,)-&./,(,#0!2$,4-&)=!*)!2$-=-/)>!F')!&,/=%A-$=!F%,)-&./,(,#0!),!
F-!,E!2,)-/)%*(!'=-!%/!).-!2$,A'&)%,/!,E!&(-*/!2(*/)%/#!C*)-$%*(!JC,(-&'(*$!A%*#/,=)%&=>!
)%=='-! &'()'$-! -)&PK>! */A! %/! 2$,A'&%/#! )$*/=#-/%&! 2(*/)=! N%).! %/&$-*=-A! A%=-*=-!
$-=%=)*/&-P!!;/!2*$)%&'(*$!).-!=.,$)*#-!,E!A%=-*=-6E$--!2(*/)%/#!C*)-$%*(!%=!=--/!*=!*!
C*4,$!&,/=)$*%/)!),!2$,A'&)%,/P!

BN,!HgV"@!&-/)-$=! &,/A'&)! $-=-*$&.!,/!F*/*/*=!*/A!2(*/)*%/=T!B.-! V/)-$/*)%,/*(!
W-)N,$Q! E,$! ).-! VC2$,<-C-/)! ,E! +*/*/*! */A! 3(*/)*%/! JVWV+"3K! %/! :,/)2-((%-$>!
U$*/&->! N.%&.! %=! *! 2$,#$*C! ,E! ).-! V/)-$/*)%,/*(! 3(*/)! g-/-)%&! @-=,'$&-=! V/=)%)')-!
JV3g@VKl! */A! ).-! V/)-$/*)%,/*(! V/=)%)')-! E,$! B$,2%&*(! "#$%&'()'$-! JVVB"K! %/! VF*A*/>!
W%#-$%*!*/A!M*C2*(*>!;#*/A*P!

I%).! E-N! -D&-2)%,/=>! ).-! F*/*/*=! #$,N/! ),A*0! A%EE-$! (%))(-! E$,C! ).,=-! #$,N/! *!
).,'=*/A!0-*$=!*#,P!!B.%=!%=!(*$#-(0!F-&*'=-!%C2$,<-C-/)!F0!&,/<-/)%,/*(!F$--A%/#!
.*=!F--/!-D)$-C-(0!A%EE%&'()!*/A! ).-! $-=,'$&-=! E,$!='&.!-EE,$)=! (%C%)-AP! !U,$!*)! (-*=)!
).-!2*=)!A-&*A->!$-=-*$&.-$=!.*<-!2$-A%&)-A!).*)!F%,)-&./,(,#0!N,'(A!.*<-!*!C*4,$!
%C2*&)! ,/! F*/*/*! %C2$,<-C-/)>! F')! =,! E*$! 2$,#$-==! .*=! F--/! =(,NP!S,N-<-$>! ).%=!
C*0!&.*/#-!JL*(->!8555KP!B.-$-!*$-!/,N!<-$0!*&)%<-!$-=-*$&.!2$,#$*C=!%/!"'=)$*(%*>!
"E$%&*>!).-!;/%)-A!1)*)-=!*/A!G'$,2-!N,$Q%/#!),N*$A=!A%$-&)!%/=-$)%,/!,E!'=-E'(!#-/-=!
F0! #-/-)%&! -/#%/--$%/#! ,$! ).$,'#.! C*$Q-$6*==%=)-A! &,/<-/)%,/*(! F$--A%/#P!!
:%&$,2$,2*#*)%,/!,E!F*/*/*!.*=!F--/!'=-A!-D)-/=%<-(0!,<-$! ).-!2*=)!?7!0-*$=>!F')!
)$*/=E,$C*)%,/! C-).,A=! E,$! F*/*/*! N-$-! /,)! 2'F(%=.-A! '/)%(! ).-! C%A68557=P! ! W,N!
).-=-!)-&./%Y'-=!*$-!*!$-*(%)0!*/A!%)!%=!2,==%F(-!),!%/=-$)!#-/-=!%/),!F*/*/*>!).-!/-D)!
%C2,$)*/)!$-=-*$&.!=)-2!%=!),!-D2$-==!).,=-!#-/-=!*)!).-!A-=%$-A!(-<-(!*/A!)%C-!*/A!
%/!).-!A-=%$-A!)%=='-P!

B.-! [-*=%-=)\! )*$#-)=! ,E! $-=-*$&.! E,$! )$*/=E,$C*)%,/! ,E! F*/*/*!*$-! <%$'=! $-=%=)*/&-!
*/A!%C2$,<-A!2,=)6.*$<-=)!Y'*(%)%-=>!=2-&%E%&*((0!=.-(E!(%E-P!!;/E,$)'/*)-(0>!).-!)$*%)=!%/!
#$-*)-=)! A-C*/A! E$,C! #$,N-$=! *$-! E'/#*(! A%=-*=-! $-=%=)*/&-! */A! /-C*),A-!
$-=%=)*/&->!)$*%)=!E,$!N.%&.!).-!)-&./,(,#0!%=!-%).-$!/,)!0-)!*<*%(*F(-!,$!=)%((!'/2$,<-/P!
V/!)-$C=!,E!E'/#*(!$-=%=)*/&-!).$--!F*=%&!*22$,*&.-=!*$-!F-%/#!E,((,N-AP!BN,!%/<,(<-!
/,/6=2-&%E%&!#-/-=!/,)! E$,C!F*/*/*>!='&.!*=!).,=-!-/&,A%/#!*/)%6C%&$,F%*(!2$,)-%/=!
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J":3=K! */A! =0=)-C%&! *&Y'%$-A! $-=%=)*/&-P! B.-! ).%$A! %/<,(<-=! =2-&%E%&! $-=%=)*/&-!
#-/-=! %=,(*)-A!E$,C!$-=%=)*/)!F*/*/*P! ! !B.-!*<*%(*F%(%)0!,E!*!.%#.6A-/=%)0!C*2!,E!).-!
V'$+!#-/,C-!*(,/#!N%).!C,(-&'(*$!C*$Q-$=!N,'(A!#$-*)(0!*==%=)!).%=!2$,&-==P!

3,==%F(0!).-!)$*%)=!C,=)!*C-/*F(-!),!C*/%2'(*)%,/!%/!)$*/=#-/%&!F*/*/*=!*$-!&,/)$,(!
,E! $%2-/%/#! */A! A%=&,(,$*)%,/P! ! B-&./,(,#0! E,$! F,).! ).-=-! &.*$*&)-$%=)%&=! %=! N-((!
*A<*/&-A! %/!,).-$! &$,2=! 66! -P#P>! ),C*),-=66!*/A!F*/*/*=!*$-!*!#,,A! )*$#-)! E,$! ).%=!
*22$,*&.!*=! ).-0!*$-! \&(%C*&)-$%&>\!C-*/%/#! ).*)! ).-%$! $%2-/%/#!&*/!F-! %/A'&-A!*/A!
&,/)$,((-A! F0! -).0(-/-P! U%-(A! )$%*(=! ,E! )$*/=#-/%&! F*/*/*=! N%).! *()-$-A! -).0(-/-!
C-)*F,(%=C!*$-!,/#,%/#P!

B.-!&,/&-2)!,E!-A%F(-!<*&&%/-=! ),!2$-<-/)!?59#.!A%=-*=-=!='&.!*=!W,$N*(Q!i%$'=>!
.-2*)%)%=>! */A! -/)-$%&! A%=-*=-=! ='&.! *=! ).,=-! &*'=-A!F0!9I% *-)#.*=! 2$,<-/! ),!F-!*!
<-$0!2,2'(*$!,/->!*/A!).-$-!%=!*($-*A0!=,C-!-<%A-/&-!).*)!*/!%CC'/-!$-=2,/=-!&*/!
F-!-(%&%)-A! %/! (*F,$*),$0!*/%C*(=!F0!E--A%/#!,/!2(*/)!C*)-$%*(!-D2$-==%/#!*/!*/)%#-/P!!
+*/*/*=!*$-!&,/=%A-$-A!F0!=,C-!),!F-!*!2$%C-!<-.%&(-!E,$!-D2$-==%/#!='&.!<*&&%/-=P!!
I.-).-$!%)!)'$/=!,')!),!F-!2$*&)%&*(!),!A-(%<-$!<*&&%/-=!%/!*/!-A%F(-!F*/*/*!E$'%)!,$!/,)>!
F*/*/*=! N,'(A! =)%((! F-! */! -D&-((-/)! &*/A%A*)-! *=! *! F%,$-*&),$! ),! 2$,A'&-! <*('*F(-!
2$,)-%/=!).*)!&,'(A!).-/!F-!-D)$*&)-A!E$,C!).-!E$'%)P!!!

B.-$-! *$-! *($-*A0! *)! (-*=)! )N,! (*$#-6=&*(-! E%-(A! )$%*(=! */A! *! /'CF-$! ,E! #(*==.,'=-!
)$%*(=! ,E! )$*/=#-/%&! F*/*/*! N%).! '=-E'(! )$*%)=>! /*C-(0! <%$'=! $-=%=)*/&->! E'/#*(!
$-=%=)*/&-!*/A!%C2$,<-A!E$'%)!Y'*(%)0P!!!

!

>0..#('$1)&'#/"(&+&-2$%.&40/'3$*(4$%.&?#/'3$
!
♦ D*A1,1&A!+13&.1.0!$#.#.#!#.A!$%#2E!G10#-*E#!+&/1/-#.2&!8X#(#/*$I+*('$

F/)#(/#36$(&Q$F2(-#('*6$K*3#+6$FQ)'U#.+*(4<P!!t-/-&*!%=!A-<-(,2%/#!F*/*/*=!
N%).!$-=%=)*/&-!),!F(*&Q!1%#*),Q*>!*/A!*(=,!C,A%E0%/#!$%2-/%/#!&.*$*&)-$%=)%&=!%/!
F*/*/*=P!B.%=!N%((!$-A'&-!).-!/--A!E,$!&.-C%&*(!E'/#%&%A-=>!*=!N-((!*=!%C2$,<-!
).-!*#$,/,C%&=!,E!2$,A'&)%,/!*/A!).-!2,=)6.*$<-=)!Y'*(%)0!),!).-!&,/='C-$P!U%-(A!
)-=)=!*$-!,/#,%/#P!

♦ G10#-*E#!+&/1/-#.2&!8P.9$E&(2$FQ#((#(6$CLY6$K#+-)08<(!!+*/*/*=!.*<-!
F--/!)$*/=E,$C-A!N%).!#-/-=!&,A%/#!E,$!*/)%E'/#*(!2$,)-%/=!*/A!).-=-!2(*/)=!
.*<-!2-$E,$C-A!N-((!%/!&,/)*%/-A!)$%*(=P!!"22$,<*(!%=!=)%((!*N*%)-A!E,$!E%-(A!)$%*(=!%/!
W%#-$%*!%/!&,((*F,$*)%,/!N%).!VVB"P!!"!$-&-/)!2$,2,=*(!%=!),!)-=)!).-=-!2(*/)=!J%/!
2*$*((-(!,$!*=!*/!*()-$/*)%<-K!%/!M-/0*>!N.-$-!F%,=*E-)0!2$,&-A'$-=!*$-!*($-*A0!%/!
2(*&-P!!

♦ [&9#-*A&!+&/1/-#.2&!8I.&,9$J&Q*.4$D'<)(3&(6$L()7#.3)'2$&,$Y##43$LC:$$P.9$
P9$J*..)36$L()7#.3)'2$&,$S*+#36$LC<(!!"!#-/-!&,A%/#!E,$!).-!2$,A'&)%,/!,E!
&0=)-%/-!2$,)-*=-!%/.%F%),$!N*=!(%/Q-A!),!*!$,,)6=2-&%E%&!2$,C,)-$!*/A!'=-A!),!
)$*/=E,$C!$%&-!&'()%<*$=!),!F-!$-=%=)*/)!),!/-C*),A-=P!!]2)%C%O-A!<-$=%,/=!,E!).%=!
&,/=)$'&)!*$-!F-%/#!'=-A!),!)$*/=E,$C!F*/*/*!&'()%<*$=!E,$!)-=)%/#!%/!).-!
I%/AN*$A!V=(*/A=!J+$%)%=.!L-2*$)C-/)!E,$!V/)-$/*)%,/*(!L-<-(,2C-/)!E'/A%/#KP!

♦ H&/1/-#.2&!-*!$#.#.#!C1+5/&/!_!O#.#.#!O5.2?4!"*3!c1+5/;!O#.#.#!O+#2-!
D*/#12!3*-4C1+5/!ZP.9$T9$P*+#6$[0##(3+*(4$L()7#.3)'2$&,$!#/"(&+&-26$
D03'.*+)*KP!!"!(*$#-!/'CF-$!,E!(%/-=!,E!)$*/=E,$C-A!+('##,-!*/A!H*<-/A%=.!
<*$%-)%-=!)$*/=E,$C-A!N%).!++$:i6A-$%<-A!$-=%=)*/&-=!A-=%#/-A!),!)$%##-$!@W"6
C-A%*)-A!$-=%=)*/&-!*$-!&'$$-/)(0!%/!=&$--/%/#!)$%*(=P!!!

♦ O#.#.#/!2*.-#1.1.0!&A1$%&!C#221.&/!8P.9$>"*.+#3$D.('U#(6$%.#3)4#('6$K&2/#$
!"&8%3&($@(3')'0'#$,&.$I+*('$E#3#*./"6$LFD<(!!@-=-*$&.-$=!*$-!%/<-=)%#*)%/#!



;/9-/),$0!,<!"#$%&'()'$*(!+%,)-&./,(,#0!<,$!).-!=*:)-$/!*/>!?-/)$*(!"<$%&*!@-#%,/!AB,.*/:,/!C!;9-:D!
!
!

"#$%&'()'$*(!+%,)-&./,(,#0!1'22,$)!3$,4-&)!
56"2$678!

#A!

).-!#-/-)%&!%/&,$2,$*)%,/!,E!<*&&%/-=!%/),!E,,A!2(*/)=P!!+BV!%=!A-<-(,2%/#!*!
.-2*)%)%=!<*&&%/-!%/!F*/*/*=>!=-(-&)-A!F-&*'=-!).-0!*$-!,/-!,E!*/!%/E*/)n=!E%$=)!
E,,A=>!&*/!F-!-*)-/!$*N!*/A!*$-!N%A-(0!*<*%(*F(-!).$,'#.,')!).-!N,$(AP!V)!%=!
-=)%C*)-A!).*)!).%=!=0=)-C!&,'(A!A-(%<-$!).-!<*&&%/-!*)!?!&-/)=!*!A,=-!<-$='=!
o8?`!E,$!*!<*&&%/-!%/4-&)%,/P!

!
J+*/3&2-/!
B$*/=E,$C*)%,/!,E!F*/*/*=!N%).!'=-E'(!&.*$*&)-$=! %=!/,N!*! $-*(!2,==%F%(%)0>!*/A!,/-!
).*)! &,'(A! F-! -D2(,%)-A! N%).! $-(*)%<-(0! %CC-A%*)-! F-/-E%)! ),! "E$%&*P! ! 3-$.*2=! ).-!
.%#.-=)!2$%,$%)0! %=! ).*)!,E! $-=%=)*/&-! ),!F(*&Q!1%#*),Q*P! !1-<-$*(!A%EE-$-/)!2'F(%&6!*/A!
2$%<*)-6=-&),$! #$,'2=! .*<-!A-<-(,2-A!*22$,*&.-=! ).*)! *$-! *($-*A0! E*%$(0! *A<*/&-AP!
1,C-! ,E! ).-! <*$%-)%-=! *($-*A0! )$*/=E,$C-A! *$-! *22(%&*F(-! ),! "E$%&*>! */A! ,/&-! ).-!
)-&./%Y'-=!*$-!$,')%/->!)$*/=E-$$%/#!).-!)$*%)=!),!,).-$!(,&*(!<*$%-)%-=!J='&.!*=!).-!G*=)!
"E$%&*/!S%#.(*/A!)02-=K!=.,'(A!F-!E*%$(0!=)$*%#.)E,$N*$AP!!H,((*F,$*)%,/=!),!-/&,'$*#-!
).%=!=.,'(A!F-!2'$='-AP! !B.%=! %=!*(=,! ).-!&*=-!N%).!<%$'=!$-=%=)*/&->!N.%&.! %=!*!.%#.!
2$%,$%)0!%/!).-!$-#%,/P!!]/-!,E!).-!E*&),$=!).*)!.*=!A-(*0-A!2$,#$-==!%/!).%=!*$-*!%=!).-!
(*&Q! ,E! *22$,2$%*)-! F%,=*E-)0! =)$'&)'$-=! %/! &,'/)$%-=! %/! ).-! $-#%,/P! !H,/=-Y'-/)(0>! %)!
.*=! /,)! F--/! 2,==%F(-! ),! E%-(A6)-=)! */0! ,E! ).-! )$*/=#-/%&! #-$C2(*=CP! ! G<-$0! -EE,$)!
=.,'(A!F-!C*A-!),!2')!F%,=*E-)0!$-#'(*)%,/=!%/!2(*&-P!

B.-!H*<-/A%=.!F*/*/*!<*$%-)0>!N.%&.!%=!).-!&,CC,/!A-==-$)!F*/*/*!%/!%/)-$/*)%,/*(!
)$*A->!%=!,F<%,'=(0!).-!C,=)!$-=-*$&.-A!<*$%-)0>!*/A!%)!.*=!F--/!).-!E,&'=!,E!C'&.!,E!
).-!N,$Q!,/!$%2-/%/#!*/A!2,=)6.*$<-=)!&.*$*&)-$%=)%&=P!!"().,'#.!%)!%=!#$,N/!%/!"E$%&*>!
%)!%=!/,)!,E!C*4,$!%C2,$)*/&-!).-$->!F')!*/0!)$*%)=!$-=-*$&.-A!,/!).-!H*<-/A%=.!&,'(A!
F-! )$*/=E-$$-A! ),! (,&*((0! 2,2'(*$! <*$%-)%-=! %E! 2,=).*$<-=)! Y'*(%)0! N*=! =--/! *=! */!
%C2,$)*/)! 2$%,$%)0! E,$! $-=-*$&.P! 1,C-! $-=-*$&.! ,/! )$*/=#-/%&! $-=%=)*/&-! ),!
/-C*),A-=!*/A!N--<%(=!%=!2$,C%=%/#>!*().,'#.!%)!%=!=)%((!%/!).-!<-$0!-*$(0!=)*#-=P!

!
!
!

O4',$((V7348460&(#CC;W(
!
O#2E0+*5.A!
!
B.-!"1"@GH"!/-)N,$Q!$-=2,/=%F(-!E,$!F,).!C*%O-!*/A!N.-*)!%=!I=>D>V!JG*=)-$/!
*/A!H-/)$*(!"E$%&*!:*%O-!*/A!I.-*)!@-=-*$&.!W-)N,$QKP! !I.-*)>!*!&-$-*(!#$*==!,E!
).-!:3+0#.2+2! J3,*&-*-K! E*C%(0! */A! ,E! ).-! #-/'=! !3#,#*'0=! %=! ).-! N,$(An=! (*$#-=)!
&-$-*(6#$*==!&$,2P!!V)!.*=!F--/!&'()%<*)-A!E,$!*)!(-*=)!_>777!0-*$=!*/A!%)=!=)*)'=!*=!*!
=)*2(-!%=!=-&,/A!,/(0!),!$%&-P!!;/(%Q-!,).-$!&-$-*(=>!N.-*)!&,/)*%/=!*!.%#.!*C,'/)!,E!
#(')-/>! ).-!2$,)-%/!).*)!2$,<%A-=!).-!-(*=)%&%)0!/-&-==*$0!E,$!.%#.6Y'*(%)0!F$-*AP!]<-$!
d7>777!<*$%-)%-=!,E!N.-*)!-D%=)!F-)N--/!).-!)N,!C*4,$!=2-&%-=T!F$-*A!N.-*)!J!3#,#*'0%
+2$,#5'0K! */A! A'$'C! N.-*)! J!3#,#*'0% 1'3'0KP! ! S*$A!!I% +2$,#5'0! N.-*)! %=! .%#.! %/!
2$,)-%/! J8768bcK! */A! 0%-(A=! E(,'$! $%&.! %/! #(')-/>! C*Q%/#! %)! 2*$)%&'(*$(0! ='%)*F(-! E,$!
0-*=)! F$-*A=P! ! B.-! (,N62$,)-%/! J_687cK>! =,E)-$! !I% 1'3'0% )02-! 0%-(A=! E(,'$! (,N-$! %/!
#(')-/>!F-))-$!='%)-A!E,$!)-/A-$!F*Q-A!#,,A=>!='&.!*=!F%=&'%)=>!2*=)$%-=>!*/A!&*Q-=P!!I%
1'3'0! N.-*)>! *().,'#.! .%#.! %/! #(')-/>! %=! /,)! #,,A! E,$! F*Q%/#P! V/=)-*A>! %)! %=! ,E)-/!
#$,'/A!%/),!=-C,(%/*>!).-!F*=%=!E,$!-D&-((-/)!2*=)*>!='&.!*=!=2*#.-))%!*/A!C*&*$,/%P!!
I.-*)!#$*%/>!*!C*4,$!=,'$&-!,E!-/-$#0!%/!.'C*/!A%-)>!%=!.%#.-$!%/!2$,)-%/!&,/)-/)!).*/!
*(C,=)! *((! ,).-$! &-$-*(=P! ]/! */! *<-$*#-! ).-! Q-$/-(! &,/)*%/=! 8?c! N*)-$>! b7c!
&*$F,.0A$*)-=>!8?c!2$,)-%/>!?c!E*)>!8P^c!C%/-$*(=>!*/A!?P?c!&$'A-!E%F-$=P!B.%*C%/->!
$%F,E(*<%/>!/%*&%/>!*/A!=C*((!*C,'/)=!,E!<%)*C%/!"!*$-!*(=,!2$-=-/)P!"!2,'/A!,E!N.-*)!
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#"!

&,/)*%/=!*F,')!8>`77!&*(,$%-=P!V/!I-=)!"=%*!*/A!W,$).!"E$%&*>!*=!N-((!*=!H-/)$*(!"=%*>!
%)!&,/)$%F')-=!C,$-!&*(,$%-=!),!A%-)=!).*/!*((!,).-$!&-$-*(=!&,CF%/-AP!

g(,F*(! 2$,A'&)%,/! ,E! N.-*)! %=! /,N! *22$,*&.%/#! _77!C%((%,/! ),/=>! N%).! %/)-$/*)%,/*(!
)$*A-!*22$,D%C*)-(0!877!C%((%,/!),/=!*//'*((0P!V/!855?65e>!"=%*!*&&,'/)-A!E,$!_bc!,E!
).-!A-<-(,2%/#!N,$(An=!2$,A'&)%,/!,E!N.-*)!Jd5c!,E!).-!A-<-(,2%/#!N,$(AX=!2$,A'&)%,/!
%/!H.%/*K>!85c!I-=)!"=%*!*/A!W,$).!"E$%&*>!bc!%/!m*)%/!"C-$%&*!*/A!).-!H*$%FF-*/>!
*/A! (-==! ).*/! ?c! %/! ='F61*.*$*/! "E$%&*P! +0! 855?! N.-*)! 2$,<%A-A! ?7c! ,E! ),)*(!
A-<-(,2%/#!&,'/)$0!E,,A!='22(0>!*=!&,C2*$-A!),!8`c!%/!).-!-*$(0!85b7=P!V/!855?65e>!
A-<-(,2%/#!&,'/)$%-=!*&&,'/)-A!E,$!e`c!,E!N,$(A!N.-*)!2$,A'&)%,/!J``8!C%((%,/!),/=K!
*/A!e_c!,E!N,$(A!N.-*)!*$-*!J?85!C%((%,/!.*KP!U,$!).-!A-<-(,2%/#!$-#%,/=!*=!*!N.,(->!
).-!*//'*(!A-C*/A!E,$!N.-*)!%=!2$,4-&)-A!),!#$,N!*)!dc!,<-$!).-!E%$=)!A-&*A-!,E!).-!
&-/)'$0P! L-C*/A! E,$! N.-*)! %=! -D2-&)-A! ),! $%=-! 2*$)%&'(*$(0! $*2%A(0! %/! ='F61*.*$*/!
"E$%&*>!*)!`P8c!2-$!0-*$!A'-!),!%/&$-*=%/#!'$F*/!A-C*/AP!

I.-*)! %=! #$,N/! ,/! *F,')! ?! C%((%,/! .*! %/! G*=)-$/! */A! H-/)$*(! "E$%&*>! C,=)(0! %/!
G).%,2%*>!M-/0*!*/A!1'A*/P! !I.-*)!0%-(A=!*$-! (,N>! E('&)'*)%/#!*$,'/A!8P`!)R.*P! !3-$!
&*2%)*!&,/='C2)%,/!$*/#-=!E$,C!*$,'/A!?P`!Q#R0-*$!%/!;#*/A*!),!,<-$!d7!Q#R0-*$!%/!
G).%,2%*>! N.-$-! %)! %=! *! )$*A%)%,/*(! &$,2>! */A! ,<-$! e7! Q#R0-*$! %/! ).-! 1'A*/P! ! "//'*(!
%C2,$)=!,E!N.-*)!*$-!.%#.!*/A!#$,N%/#!%/!C*/0!"1"@GH"!&,'/)$%-=>!$-#%,/*((0!,E)-/!
='$2*==%/#!8!C%((%,/! ),/=!-*&.!0-*$>! $-2$-=-/)%/#!*!&,=)!,E!,<-$!;1!o8^`!C%((%,/! ),!
).-!$-#%,/!%/!E,$-%#/!-D&.*/#-P!!:,=)!,E!).-=-!&,'/)$%-=!2$,A'&-!F*$-(0!`7c!,E!).-%$!
A,C-=)%&! A-C*/AP! ! I.-*)! %C2,$)=! A,C%/*)-! E,,A! *%AT! +-)N--/! 855?6855`! N.-*)!
*&&,'/)-A! E,$! *22$,D%C*)-(0! ^7c! ,E! ).-! ),)*(! <,('C-! ,E! &-$-*(! *%A! ='22(%-A! ),!
G).%,2%*P! ! I.-*)! %=! %A-/)%E%-A! *=! ).-! -%#.).! 2$%,$%)0! E,$! $-#%,/*(! $-=-*$&.! F0!
"1"@GH"P!

BN,! HgV"@! &-/)-$=>! HV::pB! */A! VH"@L">! .*<-! &,/)$%F')-A! ),! A-<-(,2%/#! */A!
A%=)$%F')%/#! %C2$,<-A! <*$%-)%-=! ,E! N.-*)! %/! &,((*F,$*)%,/! N%).! /*)%,/*(! $-=-*$&.!
%/=)%)')%,/=P!!HV::pB!=-$<-=!*=!).-!N,$(A!&-/)-$!E,$!).-!%C2$,<-C-/)!,E!F$-*A!N.-*)>!
A'$'C!N.-*)>!*/A! )$%)%&*(-!*/A! %=!*(=,!*!$-2,=%),$0!E,$!*!=%#/%E%&*/)!2$,2,$)%,/!,E! ).-!
N,$(An=! 2'F(%&(0! *<*%(*F(-! #-/-)%&! $-=,'$&-=! ,E! F$-*A!N.-*)P! !HV::pBn=! =-C%6AN*$E!
N.-*)=! .*<-! F--/! F$-A! ),! 0%-(A! N-((! '/A-$! *! $*/#-! ,E! &$,22%/#! &,/A%)%,/=>! F,).!
E*<,$*F(-!*/A!'/E*<,$*F(->!*/A!0%-(A!*)!(-*=)!*=!N-((!*=!(,&*((0!*A*2)-A!N.-*)=!N.-/!
&(%C*)%&!&,/A%)%,/=!*$-!'/E*<,$*F(->!0-)!0%-(A!C'&.!C,$-!N.-/!&,/A%)%,/=!%C2$,<-P!!"!
&,((*F,$*)%<-! 2$,#$*C! F-)N--/! HV::pB! */A! VH"@L"! %=! $-=2,/=%F(-! E,$! ).-!
%C2$,<-C-/)!,E!N.-*)!%/!I-=)!"=%*!*/A!W,$).!"E$%&*P!!

B.-! E,((,N%/#! (%=)! ,E! 2$%,$%)0! $-=-*$&.*F(-! &,/=)$*%/)=! E,$! N.-*)! N*=! A-<-(,2-A! F0!
I=>D>V!%/!855_T!

o m,N60%-(A!#-$C2(*=C!

o p-((,N(-*E!*/A!=)-C!$'=)!

o ]).-$!E,(%*$!A%=-*=-=!

o 1,%(!E-$)%(%)0!*/A!&,/=-$<*)%,/!2$,F(-C=!

o I--A=!

o L$,'#.)!

o B%((*#-!2$,F(-C=!

!
3$,#$-==>!*().,'#.!=(,N>! %=!F-%/#!C*A-! %/!#-/-)%&!-/#%/--$%/#! ),! %C2$,<-!N.-*)!F0!
A-<-(,2%/#! ='&.! &.*$*&)-$%=)%&=! *=! A$,'#.)! ),(-$*/&-! */A! A%=-*=-! $-=%=)*/&-P!:,=)!
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##!

F%,)-&./,(,#0! $-=-*$&.! ,/! N.-*)! %=! (,&*)-A! %/! 2'F(%&6=-&),$! *A<*/&-A! '/%<-$=%)%-=!
*/A!$-=-*$&.!%/=)%)')-=>!*/A!%=!A%$-&)-A!),N*$A!E%$=)!'/A-$=)*/A%/#!).-!&,C2(-D%)%-=!,E!
).-!N.-*)!2(*/)!N%).!).-!#,*(!,E!-<-/)'*((0!'=%/#!F%,)-&./,(,#0!),!A-<-(,2!)$*/=#-/%&!
N.-*)!N%).!'/%Y'-!A-=%$*F(-!)$*%)=P!

]/-!$-*=,/! ).*)! )$*/=#-/%&! $-=-*$&.!,/!N.-*)!.*=!2$,#$-==-A!=,!=(,N(0! %=! ).*)! ).-!
2$%<*)-!=-&),$!&,/=%A-$=!N.-*)!),!F-!*!(,N6<*('-!&$,2!&,C2*$-A!),!,).-$!C*4,$!&$,2=!
='&.!*=!&,)),/>!$%&->!*/A!=,0F-*/=P!!B.%=!%=!2*$)(0!A'-!),!).-!E*&)!).*)!N.-*)!%=!=-(E6
2,((%/*)-A!&$,2!*/A!E*$C-$=!&*/!).-$-E,$-!$-2(*/)!).-%$!,N/!=--A!%/=)-*A!,E!.*<%/#!),!
F'0! %C2$,<-A! =--A! 0-*$! *E)-$! 0-*$P! ! "/! *AA%)%,/*(! )-&./%&*(! $-*=,/! %=! ).*)! ).-!
#-/,C-! ,E! N.-*)! %=! 87! ),! ?7! )%C-=! (*$#-$! ).*/! ).*)! ,E! &$,2=! (%Q-! &,)),/! ,$! $%&-P!
VC2$,<%/#! N.-*)! F0! F%,)-&./,(,#0! %=! ).-$-E,$-! *! E*$! C,$-! &,C2(-D! */A! )%C-6
&,/='C%/#! &.*((-/#-P! ! "C,/#! "C-$%&*/! '/%<-$=%)%-=>! M*/=*=! 1)*)->! H,$/-((>!
]Q(*.,C*!1)*)->!*/A!B-D*=!"h:!*$-!N,$Q%/#!,/!N.-*)!*)!).-!C,(-&'(*$!(-<-(P!!1,C-!
,E! ).-! C*%/! )*$#-)=! E,$! #-/-)%&! -/#%/--$%/#! $-=-*$&.! %/! N.-*)! *$-! &,/)$,(! ,E! 2$-6
.*$<-=)! =2$,')%/#l! -/.*/&-A! 2$,&-==%/#! */A! /')$%)%,/*(! Y'*(%)0l! $-A'&-A! C0&,),D%/!
&,/)*C%/*)%,/l! .-*)! */A! &,(A! ),(-$*/&-l! =*(%/%)0! ),(-$*/&-l! *('C%/'C! ),(-$*/&-l!
A$,'#.)!),(-$*/&->!*/A!$-=%=)*/&-!),!%/=-&)=!*/A!E'/#*(!A%=-*=-=P!!

>0..#('$1)&'#/"(&+&-2$%.&40/'3$*(4$%.&?#/'3$
(
♦ =]I>HSWI]Fd!Q?&#-!ZD8#.)/*($>2*(*8)46$R#Q$T#.3#26$LFD<(!!"C-$%&*/!

H0*/*C%A!%=!&,,2-$*)%/#!N%).!'/%<-$=%)%-=>!2'F(%&!*/A!2$%<*)-!(*F,$*),$%-=!*/A!
=--A!&,C2*/%-=!),!A-<-(,2!N.-*)!<*$%-)%-=!),(-$*/)!),!%C%A*O,(%/,/-!.-$F%&%A-=P!
VC%A*O,(%/,/-!.-$F%&%A-=!*$-!E(-D%F(->!-/<%$,/C-/)*((0!E$%-/A(0!*/A!2$,<%A-!
&,/)*&)!*/A!$-=%A'*(!&,/)$,(!,E!N--A=!&,CC,/!),!N.-*)!2$,A'&)%,/>!%/&('A%/#!
,/-=!/,)!&,/)$,((-A!F0!&'$$-/)(0!$-#%=)-$-A!N.-*)!.-$F%&%A-=P!!

♦ W./&2-!+&/1/-#.2&!8A2/&-#($>&.%6$%*.'$&,$P&Q$D-.&F/)#(/#36$@(4)*(*%&+)36$
LFDM9!!B.%=!N.-*)!-D2$-==-=!*!+)!),D%/!2$,<%A%/#!$-=%=)*/&-!),!<*$%,'=!&*)-$2%((*$!
*/A!F--)(-!2-=)=P!!

♦ )&.&-12!9#+E&+/!,*+!1./&2-!+&/1/-#.2&!8!#=*3$DVA$L()7#.3)'2M9$$B.%=!
$-=-*$&.!E,&'=-=!,/!)*##%/#!*/A!C*22%/#!LW"!C*$Q-$=!,/!).-!N.-*)!
&.$,C,=,C-!),!(,&*)-!).-!#-/-)%&!F*=%=!,E!)$*%)=!).*)!*$-!,E!2*$)%&'(*$!%/)-$-=)!),!
B-D*=!N.-*)!#$,N-$=P!")!).%=!=)*#->!LW"!C*$Q-$=!.*<-!F--/!%A-/)%E%-A!,/!).-!
N.-*)!&.$,C,=,C-!E,$!@'==%*/!N.-*)!*2.%A!J@I"K!$-=%=)*/&-!*/A!E,$!#$--/F'#!
$-=%=)*/&-P!B.%=!Q/,N(-A#-!&,'(A!-<-/)'*((0!(-*A!).-!N*0!),!@I"6!*/A!
#$--/F'#6$-=%=)*/)!N.-*)!<*$%-)%-=P!I,$Q!.*=!*(=,!F-#'/!,/!),(-$*/&-!),!N.-*)!
(-*E!$'=)P!

♦ H&/1/-#.2&!-*!9#e*+!,5.0#%!3#-?*0&./!8>@AAB!<(!!"/)%E'/#*(!2$,)-%/=!E$,C!
F*$(-0!*$-!&'$$-/)(0!F-%/#!%/=-$)-A!%/),!N.-*)!),!%/<-=)%#*)-!$-=%=)*/&-!),!=,C-!,E!
).-!C*4,$!E'/#*(!2*).,#-/=P!!

♦ V?&#-!0&.*912/!8>&(3&.')08$&,$L9F9$0()7#.3)')#3<(!!B.-!(,/#6)-$C!#,*(!,E!).%=!
2$,4-&)!%=!),!A-&%2.-$!).-!&.$,C,=,C*(!(,&*)%,/!*/A!F%,(,#%&*(!E'/&)%,/!,E!*((!
#-/-=!%/!).-!N.-*)!J!3#,#*'0!=22PK!#-/,C-=P!B.%=!Q/,N(-A#-!N%((!#$-*)(0!
-/.*/&-!,'$!'/A-$=)*/A%/#!,E!).-!F%,(,#0!,E!).-!N.-*)!2(*/)!*/A!&$-*)-!*!/-N!
2*$*A%#C!E,$!).-!%C2$,<-C-/)!,E!).%=!-D&--A%/#(0!%C2,$)*/)!&$,2P!

!
J+*/3&2-/!

B$*/=E,$C*)%,/! ,E! N.-*)! N%).! '=-E'(! )$*%)=! E,$! "E$%&*! %=! =)%((! 2$,F*F(0! =-<-$*(! 0-*$=!
*N*0>! A'-! ),! ).-! A%EE%&'()%-=! ,E! ).-! =0=)-CP! ! S,N-<-$>! %C2,$)*/)! 2$,#$-==! %=! F-%/#!
C*A-!'=%/#!#-/-)%&!C*$Q-$=!E,$!)$*%)=!='&.!*=!A%=-*=-!*/A!A$,'#.)!$-=%=)*/&-P!!B.%=>!
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*/A! ).-!$-&-/)!2'F(%=.%/#!,E! ).-!$%&-!#-/,C->!=.,'(A!#$-*)(0!=2--A!'2!&,/<-/)%,/*(!
F$--A%/#!,E!N.-*)!E,$!).-!$-#%,/P!!!

!
!

I)$,$)(V9./$:0&%80;#3.(0&W(
!
O#2E0+*5.A!
B.-!"1"@GH"!/-)N,$Q! $-=2,/=%F(-! E,$! 2,)*),! */A! =N--)! 2,)*),! %=!JH>J>=I! J).-!
3,)*),! */A! 1N--)! 3,)*),! H,((*F,$*)%<-! @-=-*$&.! %/! G*=)-$/! */A! H-/)$*(! "E$%&*KP!!
B.-$-! %=! (%))(-! A*)*! ,/! ).-! 2$,A'&)%,/! ,E! 2,)*),! */A! =N--)! 2,)*),! %/! 3@"3"HG!
C-CF-$! &,'/)$%-=P! ! +,).! &$,2=! *$-! #$,N/! ,/! *! =C*((! =&*(-! F0! C%((%,/=! ,E! =C*((!
E*$C-$=>! */A! *$-! -%).-$! &,/='C-A! %/! ).-! .,'=-.,(A! ,$! =,(A! ).$,'#.! %/E,$C*(>!
'/$-#'(*)-A!C*$Q-)=P!!U,$!2,)*),>!).-!),)*(!*$-*!$-2,$)-A!%=!d7^>777!.*>!*/A!).-!),)*(!
2$,A'&)%,/!%=!-=)%C*)-A!*)!8Pb!C%((%,/!),/=P!!B.%=!$-2$-=-/)=!*22$,D%C*)-(0!e7c!,E!).-!
2,)*),! 2$,A'&)%,/! %/! ='F61*.*$*/! "E$%&*P! ! V/! "E$%&*! *=! *! N.,(-! ).-!C,=)! %C2,$)*/)!
2$,A'&%/#! &,'/)$%-=! *$-! 1,').! "E$%&*>! :*(*N%>! H*C-$,,/! */A! W%#-$%*P! ! I%).%/!
3@"3"HG! &,'/)$%-=! ).-! 2$,A'&)%,/! %=! &,/&-/)$*)-A! %/! A-/=-(0! 2,2'(*)-A! .%#.(*/A!
*$-*=! ,<-$! ?>777! C-)-$=! *F,<-! =-*! (-<-(P! ! B.-! (*$#-=)! *$-*! %=! 2(*/)-A! %/! M-/0*>!
N.-$-!).-!$-2,$)-A!*<-$*#-!0%-(A=!,E!?Pb!)R.*!*$-!E*$!F-(,N!A-<-(,2-A!&,'/)$0!E*$C6
(-<-(! 0%-(A=! ,E! F-)N--/! b! */A! 8`! )R.*P! ! 3,)*),-=! *$-! &,/='C-A! %/! ).-! *$-*! ,E!
2$,A'&)%,/!*/A!%/!&%)%-=!*/A!),N/=!).*)!2$,<%A-!*!#$,N%/#!C*$Q-)P!!"<-$*#-!2-$!&*2%)*!
&,/='C2)%,/! <*$%-=l! ,<-$! (*$#-! *$-*=! ,E! (,N(*/A>! 2,)*),-=! *$-! $*$-(0! &,/='C-A>!
N.-$-*=! %/! =,C-! .%#.(*/A! *$-*=! &,/='C2)%,/! &*/! F-! *=! .%#.! *=! ^7657! Q%(,=! 2-$!
2-$=,/!2-$!0-*$>!*/A!).$--!)%C-=!).%=!*C,'/)!%/!'$F*/!*$-*=P!

3,)*),!.*=!F-&,C-!*!C*4,$!&*=.!&$,2!%/!).-!.%#.(*/A=!*F,<-!8>^77!C!*/A!%=!*!.%#.(0!
2$-E-$$-A! E,,A! %/! '$F*/! *$-*=P! ! S%#.! 0%-(A=! %/! *! =.,$)! #$,N%/#! =-*=,/! */A! .%#.!
-/-$#0!*/A!2$,)-%/!2$,A'&)%,/!C*Q-!2,)*),!*/!*))$*&)%<-!=,'$&-!,E!E,,A!*/A!%C2$,<-A!
/')$%)%,/P! ! B.-!/')$%-/)! <*('-! ,E! 2,)*),-=>! %/&('A%/#!<%)*C%/!H>! %=!.%#.>!*/A! ).-0!*$-!
2*$)%&'(*$(0! '=-E'(! *=! *! =,'$&-! ,E! -/-$#0! */A! 2$,)-%/P! ! 3,)*),-=! *$-! %/&$-*=%/#(0!
&,/='C-A! %/! ).-! E,$C! ,E! 2$,&-==-A! E,,A=! ='&.! *=! E$,O-/! U$-/&.! E$%-=! */A! 2,)*),!
&.%2=P! VC2,$)*/)! %/A'=)$%*(!'=-=! %/&('A-!2$,&-==%/#!*/A!C*/'E*&)'$%/#!,E!=)*$&.!*/A!
*(&,.,(P!!!

3,)*),-=!*(=,!2$,<%A-!%C2,$)*/)!,/6E*$C!*/A!,EE6E*$C!-C2(,0C-/)!*/A!&$%)%&*(!%/&,C-!
),!2,,$!.,'=-.,(A=P!!"().,'#.!).-$-!*$-!=,C-!(*$#-6=&*(-!E*$C-$=>!).-!F'(Q!,E!2,)*),!
C*$Q-)%/#! %=! ).$,'#.!2$%<*)-! )$*A-$=! %/! A,C-=)%&!C*$Q-)=P! !"! E-N!.'/A$-A! ),/=!*$-!
C*$Q-)-A!*&$,==!).-!F,$A-$=!,E!M-/0*>!;#*/A*>!+'$'/A%>!@N*/A*!*/A!H,/#,P!!

I,$(AN%A->!2,)*),!%=!).-!E,'$).!C,=)!%C2,$)*/)!&$,2!%/!A-<-(,2%/#!&,'/)$%-=!*E)-$!$%&->!
N.-*)>!*/A!C*%O-P!B.-!C*%/!&(%C*)%&!&,/=)$*%/)!(%C%)%/#!*$-*!-D2*/=%,/!E,$!).-!2,)*),!
%=!)-C2-$*)'$-!66!2,)*),-=!$-=2,/A!2,=%)%<-(0!),!&,,(-$!)-C2-$*)'$-=P!B.-!C*%/!F%,)%&!
&,/=)$*%/)=! E,$!2,)*),!*$-! (*)-!F(%#.)>!F*&)-$%*(!N%()!A%=-*=->!<%$'=-=>!*/A!2,)*),!)'F-$!
C,).P! @-=-*$&.-$=! -=)%C*)-! ).*)! A-<-(,2%/#! &,'/)$0! E*$C-$=! =2-/A! ob77! C%((%,/!
*//'*((0! ),! &,/)$,(! ='&.! 2-=)=P! 3,)*),X=! ='=&-2)%F%(%)0! ),! ).-=-! 2-=)=! */A! A%=-*=-=!
C*Q-=!%)!/'CF-$!)N,!&$,2!%/!*#$%&'()'$*(!2-=)%&%A-!'=-!N,$(AN%A-!E,((,N%/#!&,)),/P!!V/!
).-!&*=-!,E!(*)-!F(%#.)!JB"6,-&","-3+%#.82$,+.$K!*(,/->!).-!V/)-$/*)%,/*(!3,)*),!H-/)$-!
JH-/)$,!V/)-$/*&%,/*(!A-!3*2*>!,$!HV3K!.*=!-=)%C*)-A!).*)!).-!&,CF%/-A!&,=)!,E!&$,2!
(,==-=! */A! &.-C%&*(=! *22(%-A! -D&--A!odP7!F%((%,/!2-$!*//'CP! !3,)*),!2$,A'&)%,/! %/!
).-!A-<-(,2-A!&,'/)$%-=!$-C*%/=!E*%$(0!=)*)%&>!N%).!='22(0!C*)&.%/#!A-C*/A>!N.-$-*=!
A'$%/#! ).-! (*=)! d7! 0-*$=! */! %/&$-*=%/#! 2$,2,$)%,/! ,E! ).-! #(,F*(! &$,2! .*=! F--/!
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2$,A'&-A! %/! A-<-(,2%/#! &,'/)$%-=>! $%=%/#! E$,C! *22$,D%C*)-(0! 88c! %/! ).-! 85_7=! ),!
C,$-!).*/!d7c!%/!).-!8557=P!!

H,/=)$*%/)=! ),! 2,)*),! 2$,A'&)%,/u*/A>! &,/=-Y'-/)(0>! $-=-*$&.! 2$%,$%)%-=! ,E!
3@"3"HGu%/&('A-T!!

o (*)-!F(%#.)!JB"6,-&,"-3+%#.82$,+.$K!
o F*&)-$%*(!N%()!JD+)$,-.#+%$-)+.+*2+3'0K!
o <%$'=-=!
o 2,)*),!)'F-$!C,).!JB","-3#0+2+%-&23*')2))+K!
o (,N!=,%(!E-$)%(%)0!
o =),$*#-!2$,F(-C=!

!

U,$!F,).!2,)*),!*/A!=N--)!2,)*),>!).-!(*&Q!,E!&(-*/!J<%$'=6E$--K!Y'*(%)0!=--AR2(*/)%/#!
C*)-$%*(!E$,C!%C2$,<-A!<*$%-)%-=!%=!*(=,!*!C*4,$!2$,F(-CP!!!

B.-!HV3!.*=!).-!#(,F*(!C*/A*)-!E,$!$-=-*$&.!%/),!2,)*),!*/A!=N--)!2,)*),P!!]<-$!).-!
2*=)!?7!0-*$=! %)!.*=! (-A!*!#(,F*(!-EE,$)! ),!A-<-(,2!2-=)!&,/)$,(!2$*&)%&-=P!B.-!2,)*),!
.*=! $-=2,/A-A! $-(*)%<-(0!N-((! ),! $-=-*$&.>! */A!2(*/)!F$--A%/#!&,/)%/'-=! ),! $-='()! %/!
=%#/%E%&*/)! %C2$,<-C-/)=! %/! ).-! &$,2>! -=2-&%*((0! E,$! A-<-(,2%/#! &,'/)$%-=P! i%$,(,#0!
$-=-*$&.!%/!).-!2,)*),!.*=!*A<*/&-A!#$-*)(0>!*/A!).-!=*E-!C,<-C-/)!,E!#-$C2(*=C!%=!
/,N!2$*&)%&*(P!S,N-<-$>!).-!*A,2)%,/!,E!%C2$,<-A!2,)*),!<*$%-)%-=!%=!,E)-/!A-(*0-A!F0!
).-!*F=-/&-!,E!(,&*(!=--A!,$!C'()%2(%&*)%,/!=0=)-C=P!

B.-!G'$,2-*/!,$!V$%=.!2,)*),!.*=!*!$-(*)%<-(0!/*$$,N!#-/-)%&!F*=->!*/A!).-!=0=)-C!,E!
&(,/*(!$-2$,A'&)%,/!F0!)'F-$=!$-/A-$=!%)!-D)$-C-(0!='=&-2)%F(-!),!A%=-*=-=!*/A!2-=)=>!
*=!%=!-<%A-/&-A!F0!).-!V$%=.!2,)*),!E*C%/-!%/!).-!8^e7=P!!1-$%,'=!2$,F(-C=!.*<-!*(=,!
F--/! &*'=-A! E,$! ).-! %/A'=)$0! F0! 2,)*),! &0=)! /-C*),A-=P! "().,'#.! F$--A-$=! .*<-!
F-#'/! ),! %/&,$2,$*)-! =,C-! $-=%=)*/&-! %/),! =,C-! )02-=! ,E! ).-! /-C*),A-! %/),! =,C-!
C,A-$/!&'()%<*$=>!).%=!2-=)!$-C*%/=!-EE-&)%<-(0!&,/)$,((-A!,/(0!F0!$,')%/-!*22(%&*)%,/!,E!
.%#.(0!),D%&!/-C*)%&%A-=P!

H,/<-/)%,/*(! F$--A%/#! ,E! 2,)*),! )*Q-=! C'&.! )%C-! */A! -EE,$)P! S0F$%A%O*)%,/! ,E!
&'()%<*)-A! 2,)*),!N%).!-<-/! %)=! &(,=-=)! $-(*)%<-=!'='*((0! $-Y'%$-=! =-<-$*(! #-/-$*)%,/=!
,E! F*&Q&$,==%/#! */A! =-(-&)%,/! ),! $-=),$-! ).-! 0%-(A! */A!Y'*(%)0! ,E! *!C,A-$/! &'()%<*$P!
:,$-! %C2,$)*/)(0>! %)! $%=Q=! ).-! %/)$,#$-==%,/! ,E! '/A-=%$*F(-! )$*%)=>! 2*$)%&'(*$(0! .%#.!
(-<-(=!,E!),D%&!#(0&,*(Q*(,%A!&,C2,'/A=!%/!).-!)'F-$=P!!+-&*'=-!).-!G'$,2-*/!2,)*),!
%=! *! )-)$*2(,%A! */A! ='EE-$=! E$,C! C*$Q-A! %/F$--A%/#! A-2$-==%,/>! %)! %=! '/(%Q-(0! ).*)!
&(*==%&*(!F$--A%/#!N%((!F-!*F(-!),!&,CF%/-!*((!A-=%$*F(-!)$*%)=!%/),!*!=%/#(-!&(,/-P!!!B.-!
'=-!,E!C,(-&'(*$!C*$Q-$=! %=!/,N!-/*F(%/#! ).-!&,/=)$'&)%,/!,E!#-/-)%&! (%/Q*#-!C*2=!
*/A! ).-! C-*/=! ),! (,&*)-! #-/-=! */A! Y'*/)%)*)%<-! )$*%)! (,&%! JkBmK>! N.%&.! *$-! '=-E'(!
&,/)$%F')%,/=!),!2,)*),!F$--A%/#!-EE,$)=P!!"!C*4,$!*A<*/)*#-!,E!#-/-)%&!C,A%E%&*)%,/!,E!
2,)*),! %=! ).*)! %)! &*/! *((,N! ).-! )$*/=E-$! ,E! =2-&%E%&! #-/-=! ).*)! &,/E-$! $-=%=)*/&->! *=!
,22,=-A! ),! ).-! -/)%$-! #-/,C-=! ,E! ).-=-! N%(A! <*$%-)%-=! ).*)! .*<-! ,).-$N%=-!
'/A-=%$*F(-!Y'*(%)%-=P!

3,)*),! N*=! ).-! E%$=)! E,,A! &$,2! ),! F-! #-/-)%&*((0! -/#%/--$-A>! */A! =%/&-! ).-! E%$=)!
%/)$,A'&)%,/!,E!).%=!)-&./,(,#0!*)!HV3!%/!85^`>!).,'=*/A=!,E!)$*/=#-/%&!2,)*),!&(,/-=!
.*<-!F--/!2$,A'&-AP!!U,$!-D*C2(->!C,$-!).*/!87!A-<-(,2%/#6&,'/)$0!2,)*),!<*$%-)%-=!
.*<-!F--/!-/#%/--$-A!N%).!$-=%=)*/&-!),!).-!2,)*),!)'F-$!C,).>!*/!-D)$-C-(0!=-$%,'=!
2-=)! F,).! 2$-6! */A! 2,=)6.*$<-=)! %/! C*/0! A-<-(,2%/#! &,'/)$%-=P! B.%=! $-=-*$&.! .*=!
F--/! .%#.(0! ='&&-==E'(! %/! #-/-$*)%/#! *! )-&./,(,#0! ).*)! 2$,C%=-=! ),! $-A'&-! ,$!
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-(%C%/*)-!&$,2!(,==-=!&*'=-A!F0!).%=!2-=)P!!HV3!-=)%C*)-=!).*)!$,'#.(0!o`77!C%((%,/!%/!
*//'*(!(,==-=!&*/!F-!*))$%F')-A!),!).-!2,)*),!)'F-$!C,).!*(,/-P!

1'F=)*/)%*(!&,CC-$&%*(!*&$-*#-=!,E! )$*/=#-/%&!2,)*),-=!*$-!*($-*A0!F-%/#!#$,N/! %/!
W,$).! "C-$%&*P! B.-! E%$=)! ,E! ).-=->! s@'==-)! +'$F*/Q! W-N! m-*E>s! %=! *! #-/-)%&*((0!
C,A%E%-A!E,$C!,E!*/!,(A>!<-$0!A%=-*=-6='=&-2)%F(->!F')!2,2'(*$!&'()%<*$P!B.-!W-N!m-*E!
)$*/=#-/%&!<*$%*/)!.*=!F--/!)$*/=E,$C-A!N%).!*!+)!),D%/!#-/-!).*)!$-/A-$=!%)!$-=%=)*/)!
),!H,(,$*A,! 2,)*),! F--)(-P! ! "! =)$*)-#0! /,N!F-%/#! 2'$='-A! E,$! ).%=! */A!,).-$! %/=-&)!
2-=)=! %=! ),! [20$*C%A\! =-<-$*(! A%EE-$-/)! +)! ),D%/! #-/-=! %/),! ).-! 2,)*),! ),! $-A'&-! ).-!
=-(-&)%,/!2$-=='$-!E,$!$-=%=)*/&-!%/!).-!2-=)!2,2'(*)%,/P!

V/!*AA%)%,/!),!%/=-&)!$-=%=)*/&-!'=%/#!).-!+)!),D%/!*22$,*&.>!%)!.*=!*(=,!F--/!2,==%F(-!
),!#-/-)%&*((0!C,A%E0!2,)*),-=!N%).!$-=%=)*/&-!),!=-<-$*(!,E!).-!&,CC,/!<%$'=-=P!B.%=!
%=! F*=-A! ,/! )$*/=E,$C%/#! ).-! 2(*/)! N%).! ).-! &,*)! 2$,)-%/! ,$! ,).-$! #-/-=! ,E! ).,=-!
<%$'=-=P! !1,C-!2,)*),-=!*($-*A0!2,==-==!C*4,$!A,C%/*/)!#-/-=!&,/E-$$%/#!-D)$-C-!
$-=%=)*/&-! ),! ).-!&,CC,/!<%$'=-=>!3,)*),!i%$'=!v!J3ivK!*/A!3,)*),!i%$'=!p!J3ipKP!
B.-=-! #-/-=! .*<-! F--/! %/)$,#$-==-A! F0! &(*==%&*(! F$--A%/#! E$,C! N%(A! =2-&%-=! */A!
2$%C%)%<-!E,$C=>!F')!<-$0!E-N!&'()%<*$=!2,==-==!).-C!*/A!).-%$!%C2*&)!.*=!F--/!=C*((P!!
S,N-<-$>!).-=-!#-/-=!.*<-!/,N!-%).-$!F--/!C*22-A!,$!*$-!&(,=-!),!F-%/#!C*22-A>!
*/A! )$*/=E,$C%/#!='=&-2)%F(-!&'()%<*$=!N%).! ).-=-!#-/-=! %/! ).-! E')'$-!=--C=!*! (%Q-(0!
2,==%F%(%)0P!!3ip!%=!*!2*$)%&'(*$(0!=-$%,'=!<%$'=!).*)!&'$$-/)(0!&*/!,/(0!F-!&,/)$,((-A!F0!
E$-Y'-/)>! $,')%/-! *22(%&*)%,/=! ,E! %/=-&)%&%A-=! ),! Q%((! %)=! <-&),$! J*2.%A=K>! N.%&.! %=! /,)!
*(N*0=!='&&-==E'(P!!B.%=!N,'(A!).-$-E,$-!F-!*!#,,A!)*$#-)!E,$!#-/-)%&!)$*/=E,$C*)%,/P!

"().,'#.! C,=)! 2$,#$-==! %/! 2$,)-&)%/#! 2,)*),-=! F0! #-/-)%&! C,A%E%&*)%,/! =,! E*$! .*=!
F--/!C*A-!*#*%/=)! %/=-&)=!*/A!<%$'=-=>!*A<*/&-=!*$-!F-%/#!C*A-!%/!&(,=-(0!$-(*)-A!
=2-&%-=!J-P#P>!),C*),K!*#*%/=)!E'/#%>!F*&)-$%*!*/A!/-C*),A-=P!V/!*AA%)%,/>!*))-/)%,/!%=!
/,N! F-%/#! E,&'=-A! ,/! Y'*(%)0! )$*%)=! ='&.! *=! =)*$&.! &,C2,=%)%,/>! N.%&.! *EE-&)=! E*)!
*F=,$2)%,/!,/!E$0%/#P!!I.-).-$!).-=-!&.*$*&)-$%=)%&=!N,'(A!F-!#%<-/!*=!.%#.!*!(-<-(!,E!
%C2,$)*/&-!%/!).-!A-<-(,2%/#!N,$(A!%=!'/&-$)*%/P!

3@"3"HG!.*=! (%/Q=!N%).!HV3!*/A!,).-$!"@V=!).*)!*$-!*&)%<-(0!'=%/#!C,(-&'(*$!),,(=!
E,$!#-$C2(*=C!&.*$*&)-$%O*)%,/!*/A!2*).,#-/!A-)-&)%,/!*/A!&.*$*&)-$%O*)%,/P!
!
!
>0..#('$1)&'#/"(&+&-2$%.&40/'3$*(4$%.&?#/'3$
!
♦ H&/1/-#.2&!-*!3*-#-*!-5$&+!9*-?!8P.9$P*7)4$P&0/"#36$A)/")-*($F'*'#$

L()7#.3)'26$H*3'$Y*(3)(-M(!!B.-!2,)*),!)'F-$!C,).!JB","-3#0+2+%-&23*')2))+K!%=!
*!2,)*),!2-=)!%/!=-<-$*(!&,'/)$%-=!%/!"E$%&*P!!V/!=,C-!&*=-=>!%)!%=!).-!=%/#(-!C,=)!
=%#/%E%&*/)!&,/=)$*%/)!),!2,)*),!2$,A'&)%,/P!B.-!(*&Q!,E!*A-Y'*)-!&,(A!=),$*#-!
E*&%(%)%-=!C*Q-=!).%=!)-&./,(,#0!<-$0!$-(-<*/)!),!*!/'CF-$!,E!"E$%&*/!&,'/)$%-=>!*=!
A*C*#-!&*/!$-='()!%/!),)*(!(,==!,E!=),$-A!2,)*),-=P!!U%-(A!)-=)=!,E!=-<-$*(!
)$*/=#-/%&!(%/-=!*$-!,/#,%/#!%/!G#02)!JE,'$!0-*$=K!*/A!2(*//-A!=.,$)(0!E,$!1,').!
"E$%&*!*/A!V/A,/-=%*P!

♦ H&/1/-#.2&!-*!3*-#-*!-5$&+!9*-?!!8DU)U$Y*-(*&0)6$@('#.(*')&(*+$I&'*'&$
>#('#.6$I#.0<(!!HV3!.*=!A-<-(,2-A!)$*/=#-/%&!2,)*),!2(*/)=!).*)!*$-!$-=%=)*/)!),!
).-!2,)*),!)'F-$!C,).!*/A!).*)!-D2$-==!).-!+)!&$0=)*(!2$,)-%/!JH$0!V"K>!F')!,).-$!
H$0!#-/-=!C*0!F-!*AA-A!%/!).-!/-*$!E')'$-P!!B.-!)$*/=#-/%&!2,)*),-=!*$-!
&'$$-/)(0!F-%/#!)-=)-A!%/!3-$'!*/A!2(*/=!*$-!'/A-$N*0!E,$!)-=)%/#!/-D)!=-*=,/!%/!
G#02)P!!B.-!C*)-$%*(!%=!*<*%(*F(-!E,$!)-=)%/#!%/!&,'/)$%-=!N%).!*22$,2$%*)-!F%,=*E-)0!
$-#'(*)%,/=P!!

♦ O1*%*012#%!2*.-+*%!*,!$#2-&+1#%!Q1%-!A1/&#/&!*,!3*-#-*!8P.9$T0+)*($F8)'"6$>DK@$
K)&3/)#(/#6$LC<(!!H"+V!+%,=&%-/&-!.*=!A-<-(,2-A!*!#-/-)%&*((0!C,A%E%-A!/,/6



;/9-/),$0!,<!"#$%&'()'$*(!+%,)-&./,(,#0!<,$!).-!=*:)-$/!*/>!?-/)$*(!"<$%&*!@-#%,/!AB,.*/:,/!C!;9-:D!
!
!

"#$%&'()'$*(!+%,)-&./,(,#0!1'22,$)!3$,4-&)!
56"2$678!

#>!

2*).,#-/%&!=)$*%/!,E!).-!F*&)-$%'C!B$2'1-0-.+$!).*)!&*/!F-!*22(%-A!),!).-!=,%(!
),!&,/)$,(!F*&)-$%*(!N%()!,E!2,)*),P!!U%-(A!)$%*(=!*$-!&'$$-/)(0!,/#,%/#!%/!1,').!"E$%&*!
*/A!2(*//-A!%/!M-/0*P!

♦ H&/1/-#.2&!-*!.&9#-*A&/!#.A!1./&2-/!8I.&,9$J9$D'<)(3&(6$L()7#.3)'2$&,$
Y##436$LC<(!!"/!-EE-&)%<-!)$*/=#-/%&!A-E-/=-!=0=)-C!*#*%/=)!).-!2(*/)!
2*).,#-/%&!/-C*),A-=!K+**-('$%+(233+.$!*/A!:)-(-123+!=22!%=!F-%/#!*A*2)-A!
E,$!+,(%<%*!*/A!,).-$!"/A-*/!$-#%,/=P!!W-C*),A-!&,/)$,(!N%((!F-/-E%)!*#$%&'()'$*(!
A-<-(,2C-/)!F0!$-A'&%/#!0%-(A!(,==!*/A!)$*A%)%,/*(!A-2-/A-/&-!,/!&,/)$,(!
2$,&-A'$-=!='&.!*=!E*((,N%/#P!!U'$).-$!2(*/)!)$*/=E,$C*)%,/!N%((!F-!A%$-&)-A!*)!
/*)%<-!&'()%<*$=>!2*$)%&'(*$(0!).,=-!).*)!*($-*A0!2,==-==!2*$)%*(!$-=%=)*/&-!*#*%/=)!
/-C*),A-=P!!H,/)*%/-A!)$%*(=!*$-!*/)%&%2*)-A!=.,$)(0P!!JLUVL!E'/A%/#PK!

♦ H&/1/-#.2&!-*!Jcf;!Jc`!#.A!J]Hc!8DE>;E&&4#%+**'6$F&0'"$D,.)/*<(!!GEE,$)=!
*$-!'/A-$N*0!),!)$*/=E,$C!2,)*),-=!N%).!&,*)!2$,)-%/6C-A%*)-A!$-=%=)*/&-P!!
1-<-$*(!)$*/=#-/%&!(%/-=!$-=%=)*/)!),!E,$!3m@i!.*<-!F--/!$-#-/-$*)-AP!J.%5#,3-!
%/E-&)%,/!,E!).-!2(*/)=!C*A-!%)!2,==%F(-!),!)-=)!).-!)$*/=#-/%&!(%/-=!E,$!$-=%=)*/&-!
),!<%$*(!A%=-*=-=!%/!).-!#(*==.,'=-P!B.-!E%$=)!E%-(A!)$%*(!,E!)$*/=#-/%&!2,)*),-=!%/!
"E$%&*!%=!&'$$-/)(0!'/A-$N*0!*)!@,,A-2(**)P!!I,$Q!,/!).-!3ip!*/A!3iv!
)$*/=#-/%&!(%/-=!%=!=)%((!&,/)%/'%/#P!

♦ H&A52&AB#%E#%*1A!3*-#-*&/!8F+(!S)++)*8$E9$K#+<(*%6%LFPD$DEF6$LFD<(!!
g-/-=!).*)!F(,&Q!).-!F%))-$!&,C2,'/A=!J#(0&,*(Q*(,%A=K!).*)!*$-!/*)'$*((0!2$-=-/)!
%/!2,)*),-=!.*<-!F--/!%/=-$)-A!%/),!2,)*),!*/A!.*<-!$-A'&-A!*(Q*(,%A!(-<-(=!F0!
e76_7cP!!+-=%A-=!F-%/#!'=-E'(!%/!%)=-(E>!).%=!C*0!*(=,!-/*F(-!2,)*),!F$--A-$=!),!
'=-!%/=-&)6!,$!A%=-*=-6$-=%=)*/)!)$*%)=!E$,C!/*)%<-!)'F-$=!).*)!N,'(A!,).-$N%=-!F-!
$-C,<-A!E$,C!F$--A%/#!2$,#$*C=!F-&*'=-!,E!).-%$!.%#.!#(0&,*(Q*(,%A!(-<-(=P!!B.-!
"#$%&'()'$*(!@-=-*$&.!1-$<%&->!).-!;1L"n=!&.%-E!$-=-*$&.!*#-/&0>!.*=!*!2*)-/)!
E,$!).-!*/)%6#(0&,*(Q*(,%A!)-&./%Y'-=!*/A!.*=!(%&-/=-A!).-!)-&./,(,#0!),!1C*((!
3,)*),-=>!V/&P>!N.%&.!.*=!*#$--A!),!2$,<%A-!).-!)-&./,(,#0!),!A-<-(,2%/#!
&,'/)$%-=!%/!).-!"/A-*/!$-#%,/P!U%-(A6)-=)%/#!%=!2(*//-A!*)!HV3>!3-$'P!!

♦ [&Q]&#,\!1./&2-B3+*-&2-&A!3*-#-*!8A&(3*('&<(!!V/)$,A'&-A!%/!855`>!).-!
W-Nm-*Er!3,)*),!N*=!).-!E%$=)!&,CC-$&%*(!&$,2!),!F-!2$,)-&)-A!*#*%/=)!%/=-&)!
2-=)=!).$,'#.!F%,)-&./,(,#0P!!B.-!W-Nm-*Er!3,)*),!&*$$%-=!*!+)!#-/-!).*)!
&,/E-$=!$-=%=)*/&-!),!).-!H,(,$*A,!2,)*),!F--)(-P!!

♦ Y10?B/*%1A/!3*-#-*!8A&(3*('&<P!!:,/=*/),!.*=!A-<-(,2-A!*!.%#.-$6=,(%A=!
J=)*$&.!&,/)-/)K!2,)*),!F0!%/)$,A'&%/#!*!=)*$&.62$,A'&%/#!#-/-!E$,C!*!=,%(!
F*&)-$%'C!%/),!*!2,)*),!2(*/)P!!I%).!).-!$-A'&)%,/!%/!).-!2-$&-/)*#-!,E!N*)-$!%/!
).-!#-/-)%&*((0!%C2$,<-A!2,)*),>!(-==!,%(!%=!*F=,$F-A!A'$%/#!2$,&-==%/#>!$-='()%/#!
%/!*!$-A'&)%,/!,E!&,,Q%/#!)%C-!*/A!&,=)=>!F-))-$6)*=)%/#!E$-/&.!E$%-=!*/A!*/!
-&,/,C%&!F-/-E%)!),!).-!2$,&-==,$P!!B.%=!2$,A'&)!%=!&'$$-/)(0!%/!).-!A-<-(,2C-/)*(!
=)*#-P!

♦ [&Q]&#,\!J%5/!8A&(3*('&<(!!B.-=-!*$-!2,)*),-=!N%).!$-=%=)*/&-!),!F,).!%/=-&)=!
*/A!<%$'=-=!j!=2-&%E%&*((0!H,(,$*A,!2,)*),!F--)(-!*/A!2,)*),!(-*E!$,((!<%$'=P!!B.%=!
2$,A'&)!%=!&'$$-/)(0!'/A-$!A-<-(,2C-/)P!

♦ [&QB]&#,\!`!W./&2-B!#.A!c1+5/BJ+*-&2-&A!3*-#-*&/!8A&(3*('&<(!!"/,).-$!
2,)*),!).*)!%=!&'$$-/)(0!%/!A-<-(,2C-/)!&,CF%/-=!$-=%=)*/&-!),!H,(,$*A,!2,)*),!
F--)(-!*/A!3,)*),!i%$'=!pP!!!

!

J+*/3&2-/!

3,)*),! )$*/=E,$C*)%,/! %=! /,N! A-<-(,2%/#! <-$0! $*2%A(0! */A! ).-$-! *$-! *($-*A0! C*/0!
<*$%-)%-=! ).*)! C%#.)! F-! *22(%&*F(-! E,$! ).-! "1"@GH"! $-#%,/P! ! 3,)*),! )'F-$! C,).!
$-=%=)*/&-!*/A!<%$'=!$-=%=)*/&-!*$-!).-!)N,!C,=)!,F<%,'=!)$*%)=!,E!%C2,$)*/&-P!!I,$Q!

http://www.pw.usda.gov/wrrcpagedoc/BIOGRAPHIES/B15.html
http://www.usda.gov/
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#?!

,/!)$*/=#-/%&!$-=%=)*/&-!),!E'/#*(!A%=-*=-=!J%/!2*$)%&'(*$>!(*)-!F(%#.)K!%=!*(=,!,/#,%/#!
%/!C*/0! $-#%,/=P!L'-! ),! ).-! .%#.! <*$%*F%(%)0! ,E! ).%=! 2*).,#-/>! %)!N,'(A!F-!'=-E'(! E,$!
"1"@GH"! ),! F-! %/<,(<-A! %/! ).-! -*$(0! =)*#-=! ,E! ='&.! N,$Q! ),! -/='$-! ).*)! */0!
$-=%=)*/&-!A-<-(,2-A!%/&('A-=!%=,(*)-=!).*)!*$-!2$-<*(-/)!%/!).-!$-#%,/P!!]<-$*((!).-$-!
*$-! /'C-$,'=! #$,'2=! N,$Q%/#! ,/! &,/=)$*%/)=! ,E! %C2,$)*/&-! ),! 3@"3"HGP!!
H,((*F,$*)%,/=!N%).!).-=-!"@V=!=.,'(A!F-!-D2(,$-A!=.,'(A!"1"@GH"!&(*==%E0!2,)*),!
F%,)-&./,(,#0!*=!*!2$%,$%)0!$-=-*$&.!*$-*P!

!
!
(

DQ''$(I)$,$)(V<=.&.#$%;$8$8$(%)>5*W(
!
O#2E0+*5.A!
B.-!"1"@GH"!/-)N,$Q! $-=2,/=%F(-! E,$!=N--)!2,)*),! %=!*(=,!JH>J>=I! J).-!3,)*),!
*/A!1N--)!3,)*),!H,((*F,$*)%<-!@-=-*$&.! %/!G*=)-$/!*/A!H-/)$*(!"E$%&*KP! !B.-$-! %=!
(%))(-!A*)*!,/!).-!2$,A'&)%,/!,E!=N--)!2,)*),!%/!3@"3"HG!C-CF-$!&,'/)$%-=P!!1N--)!
2,)*),!%=!#$,N/!,/!*!=C*((!=&*(-!F0!C%((%,/=!,E!=C*((!E*$C-$=>!*/A!%=!-%).-$!&,/='C-A!
%/!).-!.,'=-.,(A!,$!=,(A!).$,'#.!%/E,$C*(>!'/$-#'(*)-A!C*$Q-)=(!

I,$(AN%A->! =N--)! 2,)*),! %=! &,/=%A-$-A! ),! F-! *! <-$=*)%(-! */A! '/A-$6-D2(,%)-A! E,,A!
&$,2P!B.-! ),)*(! *$-*!,E!2$,A'&)%,/! $-2,$)-A! %=!8Pd!C%((%,/!.*>!*/A! ),)*(!2$,A'&)%,/! %=!
`Pb!C%((%,/! ),/=P! V)! &'$$-/)(0! $*/Q=!*=! ).-! E%E).!C,=)! %C2,$)*/)! E,,A!&$,2!,/!*! E$-=.6
N-%#.)!F*=%=!%/!A-<-(,2%/#!&,'/)$%-=!*E)-$!$%&->!N.-*)>!C*%O-!*/A!&*==*<*>!N%).!C,$-!
).*/! 8dd! C%((%,/! ),/=! %/! *//'*(! 2$,A'&)%,/P! 1N--)! 2,)*),! %=! &'()%<*)-A! %/! ,<-$! 877!
A-<-(,2%/#!&,'/)$%-=!*/A!$*/Q=!*C,/#!).-!E%<-!C,=)!%C2,$)*/)!E,,A!&$,2=!%/!,<-$!`7P!
"<-$*#-!0%-(A=! %/!=-<-$*(!"1"@GH"!&,'/)$%-=!*$-!N-((!F-(,N! ).-!*<-$*#-!J8`! )R.*K!
E,$!A-<-(,2%/#!&,'/)$%-=!*=!*!N.,(->!*/A!).-=-!%/!)'$/!*$-!N-((!F-(,N!).-!&'$$-/)!0%-(A!
2,)-/)%*(P! ! @*2%A! %C2$,<-C-/)=! %/! 2$,A'&)%<%)0! ,E! ).-! &$,2! *$-! &,/=%A-$-A! E-*=%F(->!
N%).!$-(*)%<-(0!(-==!%/<-=)C-/)!%/!$-=-*$&.!*/A!-D)-/=%,/!).*/!=,C-!,).-$!&$,2=P!

1N--)!2,)*),!%=!*!E,,A!=-&'$%)0!&$,2!#$,N/!C,=)(0!,/!=C*((!2(,)=!,E!(*/AP!!B.-!&$,2!%=!
%C2,$)*/)! %/! ).-! A-/=-(0! 2,2'(*)-A>! C%A6-(-<*)%,/! $-#%,/=! %/! ).-! &,'/)$%-=!
='$$,'/A%/#! m*Q-! i%&),$%*T! %P-P>! ;#*/A*>! @N*/A*>! +'$'/A%>! -*=)-$/! L@! H,/#,>!
/,$).N-=)!B*/O*/%*!*/A!I-=)-$/!M-/0*P!!V)!%=!*(=,!#$,N/!,/!*!=C*((-$!=&*(-!%/!1,').!
"E$%&*P!!1N--)!2,)*),!.*=!$-&-%<-A!%/&$-*=-A!*))-/)%,/!%/!$-&-/)!0-*$=!F-&*'=-!%)!&*/!
F-! #$,N/! %/! =,%(=! ,E! (%C%)-A! E-$)%(%)0>! %=! $-(*)%<-(0! A$,'#.)6),(-$*/)>! 2$,<%A-=! #,,A!
#$,'/A! &,<-$>! */A! %=! '='*((0! &'()%<*)-A! N%).,')! 2-=)%&%A-! ,$! E-$)%(%O-$P! ! 3(*/)%/#! */A!
.*$<-=)! 2-$%,A=! *$-!C,$-! E(-D%F(-! ).*/! ).,=-! ,E!C*%O-! */A!,).-$! #$*%/=>! */A! %)! .*=!
F-&,C-!-<-/!C,$-! %C2,$)*/)! %/!*$-*=!N.-$-!"E$%&*/!&*==*<*!C,=*%&!<%$'=!J"H:iK!
*/A!F(*&Q!1%#*),Q*!,E!F*/*/*!.*<-!A-<*=)*)-A!).-!2$,A'&)%,/!,E!).-=-!E,,A!&$,2=P!!!

3-$! &*2%)*! =N--)! 2,)*),! &,/='C2)%,/! %/!@N*/A*! %=!-=)%C*)-A!*)!8_7Q#R0$l!+'$'/A%>!
87?! Q#R0$l! */A! ;#*/A*! ^`Q#R0$P! 1N--)! 2,)*),! &,/='C2)%,/! *(=,! <*$%-=! /#,"#.!
&,'/)$%-=>!F0!$-#%,/=>!F0!)%C-!,E!0-*$!*/A!F0!%/&,C-!#$,'2P!V/!/,$).-*=)!;#*/A*>!,/-!
,E!).-!2,,$-=)!2*$)=!,E!).*)!&,'/)$0>!=N--)!2,)*),!F-&,C-=!*!=-*=,/*(!=)*2(-!A'$%/#!
).-! A$0! =-*=,/!N.-/! ='22(%-=! ,E!C,=)! ,).-$! E,,A=)'EE=! *$-! -D.*'=)-AP!G<-/!'/A-$!
='&.! &%$&'C=)*/&-=! ).-! 2,)-/)%*(! %C2,$)*/&-! ,E! ).-! &$,2! C*0! F-! '/A-$-=)%C*)-AP!!
"<-$*#-! 0%-(A=! ,E! `)R.*! E,$! =N--)! 2,)*),! %/! "E$%&*! JU"]K! *$-! ).-! (,N-=)! ,E! */0!
A-<-(,2%/#! &,'/)$0! $-#%,/u*/A! (-==! ).*/! ,/-6).%$A! ,E! 0%-(A=! %/! "=%*u='##-=)%/#!
&,/=%A-$*F(-!=&,2-!E,$!%C2$,<-C-/)P!!

1N--)! 2,)*),! E,$C=! */! %C2,$)*/)! =,'$&-! ,E! &*(,$%-=! %/! ).-! A%-)>! */A! ).-! ,$*/#-6
E(-=.-A! <*$%-)%-=! *(=,! 2$,<%A-! *! =%#/%E%&*/)! 2,$)%,/! ,E! ).-! $-Y'%$-C-/)! ,E! <%)*C%/! "!



;/9-/),$0!,<!"#$%&'()'$*(!+%,)-&./,(,#0!<,$!).-!=*:)-$/!*/>!?-/)$*(!"<$%&*!@-#%,/!AB,.*/:,/!C!;9-:D!
!
!

"#$%&'()'$*(!+%,)-&./,(,#0!1'22,$)!3$,4-&)!
56"2$678!

#@!

%/)*Q->! N.%&.! %=! 2*$)%&'(*$(0! %C2,$)*/)! %/! *$-*=! N%).! -/A-C%&! C*(*$%*P! ! V/! *AA%)%,/>!
=N--)! 2,)*),! 2$,<%A-=! *=&,$F%&! *&%A! */A! ).-! *C%/,! *&%A! (0=%/->! N.%&.! %=! *F=-/)! %/!
&,CC,/!E,,A=!='&.!*=!$%&-P!!U,$!).-!C,=)!2*$)>!=C*((6=&*(-!E*$C-$=!=-((!=N--)!2,)*),!
%/!=C*((!Y'*/)%)%-=!*)!(,&*(!C*$Q-)=>!2$,<%A%/#!).-C!N%).!*!=,'$&-!,E!$-*A0!&*=.P!!B.-!
&$,2! %=! *(=,! =,(A! %/! '$F*/! C*$Q-)=>! F')! ).-! =),$*#-! $,,)! A-)-$%,$*)-=! $*2%A(0! *E)-$!
.*$<-=)>! =,! (,==-=! */A! &,=)=! *$-! .%#.P! ! S,C-! ,$! <%((*#-6(-<-(! 2$,&-==%/#! ,E! =N--)!
2,)*),!%=!%/&$-*=%/#P!!V/!C*/0!*$-*=!=-$%,'=!*))*&Q=!F0!N--<%(=!(%C%)!).-!(-/#).!,E!)%C-!
).-!$,,)=!&*/!F-!(-E)!%/!).-!#$,'/A>!*/A!E*$C-$=!.*$<-=)>!&.%2!*/A!='/6A$0!).-!$,,)=!),!
2$-=-$<-!*/A!=),$-!).-!&$,2P!!U*$C!.,'=-.,(A=!.*<-!(,/#!C*A-!2$,&-==-A!2$,A'&)=!
E$,C!=N--)!2,)*),!66!%/&('A%/#!=)*$&.>!/,,A(-=>!&*/A0>!A-==-$)=>!*/A!E(,'$!66!),!-D)-/A!
).-!*<*%(*F%(%)0>!A%<-$=%E0!).-!'=->!*/A!%/&$-*=-!).-!<*('-!*AA-A!E,$!),!).-!&$,2P!!B.-$-!
%=! =%#/%E%&*/)! 2,)-/)%*(! E,$! /-N! '=-=! ,E! =N--)! 2,)*),! E(,'$! *=! */! %/#$-A%-/)! %/! ).-!
2$,A'&)%,/!,E!*!(*$#-!/'CF-$!,E!2$,A'&)=!).*)!*$-!'='*((0!C*A-!E$,C!%C2,$)-A!N.-*)P!

1N--)! 2,)*),! %=! $-(*)%<-(0! %/)$*&)*F(-! ),! &,/<-/)%,/*(! F$--A%/#! */A! 2,=-=! C*/0!
&.*((-/#-=!),!=-D'*(!.0F$%A%O*)%,/P!!V)!%=!*!.-D*2(,%A!*/A!.*=!2$,F(-C=!='&.!*=!2,((-/!
=)-$%(%)0>! %/&,C2*)%F%(%)0! */A! 2,,$! =--A! #-$C%/*)%,/P! ! +%,)-&./,(,#%&*(! ),,(=! .*<-!
F-&,C-! -=2-&%*((0! $-(-<*/)! ),! =N--)! 2,)*),>! *=! ).-=-! )-&./%Y'-=! -/*F(-! $*2%A!
%/&,$2,$*)%,/! ,E! =2-&%E%&! )$*%)=! %/),! 2$-6*A*2)-A! &'()%<*$=! */A! &,C2(-C-/)!
&,/<-/)%,/*(!*22$,*&.-=!),!&$,2!%C2$,<-C-/)P!!!

@-#%,/*(!2$,A'&)%,/!&,/=)$*%/)=! E,$!=N--)!2,)*),! %/&('A-! %C2,$)*/)!<%$'=!A%=-*=-=!66
-P#P>! =N--)! 2,)*),! E-*).-$0!C,))(-! <%$'=! JU:iK>! =)-C!F(%#.)! */A!,).-$!A%=-*=-=! ).*)!
*))*&Q! ).-! $,,)=P! ! B.-! "E$%&*/! =N--)! 2,)*),! N--<%(=>! 76)+$% &'.*,#*-))#$! */A! 7I%
(3'..2'$>! *$-! ).-! C,=)! A-=)$'&)%<-! 2-=)=! ,E! =N--)! 2,)*),! %/! ='F61*.*$*/! "E$%&*P!
I--<%(! A*C*#-! $-/A-$=! ).-C! '/E%)! E,$! .'C*/! */A! */%C*(! &,/='C2)%,/! */A!
=-&,/A*$0! &,C2,'/A=! ='&.! *=! )-$2-/,%A=! 2$,A'&-A! %/! $-=2,/=-! ),!N--<%(! E--A%/#!
C*Q-!-<-/! =(%#.)(0! A*C*#-A! $,,)=! '/2*(*)*F(-P!H$,2! (,==-=!A'-! ),!N--<%(! A*C*#-!
$*/#-!E$,C!?7c!),!877c>!*/A!(,==-=!*$-!C,$-!=-<-$-!%/!).-!A$0!=-*=,/!*/A!A'$%/#!
2-$%,A=! ,E! A$,'#.)P! ! m%))(-! ,$! /,! $-=%=)*/&-! ),! ).%=! 2-=)! %=! *<*%(*F(-! %/! =N--)! 2,)*),!
#-$C2(*=CP! ! 1-<-$*(! #$,'2=! *$-! N,$Q%/#! ,/! ).-! A-<-(,2C-/)! ,E! )$*/=#-/%&! =N--)!
2,)*),!N%).!$-=%=)*/&-!),!N--<%(!'=%/#!7-)2-&,23+.6=2-&%E%&!+)!#-/-=P!!!

V/! ,).-$! $-#%,/=! ,E! ).-! N,$(A! N.-$-! *! A%EE-$-/)! N--<%(! ,&&'$=! J76)+$% 8-30#*+3#'$K>!
&,/)$,(! ,E! ).-! 2-=)! %=! F*=-A! ,/! &'()'$*(! 2$*&)%&-=>! ).-! '=-! ,E! 2.-$,C,/-=!*/A!F%,6
%/=-&)%&%A-=P!V/!"E$%&*>!2.-$,C,/-=!.*<-!/,)!F--/!-EE-&)%<-!*#*%/=)!).-!=N--)!2,)*),!
N--<%(>! */A! F%,6%/=-&)%&%A-=! *$-! /,)! #-/-$*((0! *<*%(*F(-! ,$! *EE,$A*F(-P! B.-! %A-*(!
=,(')%,/! E,$! *! 2-=)! ='&.! *=! ).-! =N--)! 2,)*),! N--<%(! N,'(A! F-! ),! 2(*/)! $-=%=)*/)!
<*$%-)%-=P!;/E,$)'/*)-(0>!/,/-!.*<-!F--/!A-<-(,2-A>!A-=2%)-!-EE,$)=!),!=-(-&)!$-=%=)*/)!
&(,/-=! %/! A%EE-$-/)! 2*$)=! ,E! ).-!N,$(AP!G<-/!N.-$-! s(-==! ='=&-2)%F(-s! <*$%-)%-=!-D%=)>!
).-0! A,! /,)! 2-$E,$C! N-((! '/A-$! .%#.! 2-=)! 2,2'(*)%,/! (-<-(=P! ! B.-! C,=)! 2$,C%=%/#!
A%$-&)%,/! E,$! $-=-*$&.! %=! ).-$-E,$-! ),! A-<-(,2! )$'-! $-=%=)*/)! <*$%-)%-=! ).$,'#.! ).-!
%/)$,A'&)%,/!,E!-D,#-/,'=!#-/-=>!='&.!*=!).-!+)!#-/->!%/!,$A-$!),!&,/E-$!$-=%=)*/&-!
%/!=N--)!2,)*),P!

!
>0..#('$1)&'#/"(&+&-2$%.&40/'3$*(4$%.&?#/'3$

!
♦ H&/1/-#.2&!-*!,&#-?&+4!9*--%&!C1+5/!8C#(2*$D-.)/0+'0.*+$E#3#*./"$@(3')'0'#6$

C#(2*:$A&(3*('&6$LFD:$DKFI6$A)/")-*($F'*'#$L()7#.3)'26$LFD<P!!1N--)!
2,)*),!E-*).-$0!C,))(-!<%$'=!J13U:iK!%=!*!=-$%,'=!&,/=)$*%/)!),!=N--)!2,)*),!
2$,A'&)%,/!%/!"E$%&*P!!L%EE-$-/)!=N--)!2,)*),!<*$%-)%-=!J*/!"E$%&*/!*/A!*!;P1P!
<*$%-)0K!.*<-!F--/!)$*/=E,$C-A!N%).!).-!=N--)!2,)*),!E-*).-$0!C,))(-!<%$'=!&,*)6
2$,)-%/!*/A!.*<-!F--/!=.,N/!),!F-!-D2$-==%/#!).-!)$*/=#-/-P!:,/=*/),!.*=!
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$B!

A,/*)-A!%)=!<%$'=6$-=%=)*/&-!)-&./,(,#0!$,0*()06E$--!E,$!'=-!%/!=N--)!2,)*),!%/!
"E$%&*P!!+%,=*E-)0!*22$,<*(!N*=!#$*/)-A!%/!M-/0*>!*/A!E%-(A!)-=)%/#!F-#*/!%/!?777P!

♦ H&/1/-#.2&!-*!,&#-?&+4!9*--%&!C1+5/!8>9$F9$I.*<*3"6$!03<#-##$L()7#.3)'26$
LFD6$*(4$P9$E9$K#*/"26$P*(,&.'"$@(3')'0'#6$LFD<P!!H,*)!2$,)-%/!*/A!*/)%=-/=-!
@W"!#-/-=!,E!).-!13U:i!.*<-!F--/!%/)$,A'&-A!%/),!=N--)!2,)*),!<*$%-)%-=!*/A!
*$-!F-%/#!)-=)-A!E,$!).-%$!$-=%=)*/&-!),!).-!<%$'=P!

♦ I.?#.2&A!3+*-&1.!2*.-&.-!#.A!b5#%1-4!8>9$F9$I.*<*3"6$!03<#-##$L()7#.3)'26$
LFDMP!!1N--)!2,)*),!.*=!F--/!#-/-)%&*((0!-/#%/--$-A!E,$!%/&$-*=-A!=),$*#-!
2$,)-%/!J*=268K>!&*'=%/#!*!d6!),!`6E,(A!%/&$-*=-!%/!),)*(!2$,)-%/!&,/)-/)P!!B'F-$=!
*(=,!-D.%F%)!*!2$,2,$)%,/*(!%/&$-*=-!%/!(-<-(=!,E!-==-/)%*(!*C%/,!*&%A=!='&.!*=!
C-).%,/%/->!).$-,/%/->!%=,(-'&%/->!(0=%/-!*/A!)$02),2.*/P!!:*)-$%*(!.*=!F--/!E%-(A!
)-=)-A!%/!).-!;1!J*)!B'=Q-#--K!*/A!%/!).-!;1!i%$#%/!V=(*/A=!

♦ H&/1/-#.2&!-*!,5.0#%!A1/&#/&/!8>9$F9$I.*<*3"6$!03<#-##$L()7#.3)'26$LFD6$
*(4$P.9$T#33#$T*2(#36$P#8#'#.$!#/"(&+&-)#36$LFDM9%%1N--)!2,)*),!<*$%-)%-=!
.*<-!F--/!)$*/=E,$C-A!N%).!=0/).-)%&!(0)%&!2-2)%A-!#-/-=!).*)!&,A-!E,$!2-2)%A-=!
N%).!*/)%C%&$,F%*(!*&)%<%)0P!!B.-=-!.*<-!=.,N/!2$,C%=-!*#*%/=)!F*&)-$%*(!*/A!
E'/#*(!A%=-*=-=!%/!2,)*),!*/A!),F*&&,P!

♦ H&/1/-#.2&!-*!/Q&&-!3*-#-*!Q&&C1%!8P.9$P*%#(-$X"*(-6$@('#.(*')&(*+$I&'*'&$
>#('#.6$I#.0<(!!!B$*/=#-/%&!2(*/)=!-D2$-==%/#!-D,)%&!2$,)-%/*=-!%/.%F%),$=!*/A!
+)62$,)-%/=!*/A!$-=%=)*/)!),!=N--)!2,)*),!N--<%(!J76)+$!=22PK!.*<-!F--/!
2$,A'&-AP!!;/%<-$=%)0!,E!:%==,'$%!*/A!:,/=*/),!H,C2*/0!*$-!&'$$-/)(0!
=&$--/%/#!+)!2$,)-%/=P!!B$*/=#-/%&!2(*/)=!N%).!=,0F-*/!2$,)-%/*=-!%/.%F%),$=!N%((!
F-!E%-(A6)-=)-A!N%).%/!*!0-*$!*)!HV3!-D2-$%C-/)*(!E*&%(%)%-=P!!B.-=-!)$*/=#-/%&!
<*$%-)%-=!&,'(A!F-!&$%)%&*(!),!C*%/)*%/%/#!*/!-&,/,C%&*((0!%C2,$)*/)!&$,2!).*)!%=!
,).-$N%=-!).$-*)-/-A!F0!=N--)!2,)*),!N--<%(!).$,'#.,')!).-!$-#%,/P(

J+*/3&2-/!

B.-!=*C-!*22$,*&.!'=-A!),!A-<-(,2!$-=%=)*/&-!),!H,(,$*A,!2,)*),!F--)(-!*/A!2,)*),!
)'F-$! C,).! %/! 2,)*),! &*/! -*=%(0! F-! *A*2)-A! E,$! "E$%&*/! <*$%-)%-=! ,E! =N--)! 2,)*),P!!!
VC2$,<%/#! <%$*(! $-=%=)*/&-! */A! 2$,)-%/! &,/)-/)! &,'(A! *(=,! 2$,<%A-! %CC-A%*)-!
=%#/%E%&*/)!F-/-E%)=!),!=C*((!E*$C-$=!%/!).-!$-#%,/P!

(
(

7)**''(V?.@@#$(#CCW(,"6(7)0),(V7-#.;3.&$%6$6$.W(
O#2E0+*5.A!
B.-! "1"@GH"! /-)N,$Q! $-=2,/=%F(-! E,$! &,EE--! %=! =ZH[I"! JH,EE--! @-=-*$&.!
W-)N,$QKP! ! H,EE--! %=! ).-!C,=)! %C2,$)*/)! &*=.! &$,2! %/! ).-! "1"@GH"! $-#%,/P! ! V)! %=!
2$,A'&-A!*/A!-D2,$)-A! E$,C!-%#.)!C-CF-$! &,'/)$%-=>! */A!*22$,D%C*)-(0!87!C%((%,/!
$'$*(! E*C%(%-=! JC*%/(0! =C*((.,(A-$=K! %/! ).-!H-/)$*(! */A!G*=)-$/!"E$%&*! $-#%,/! $-(0!,/!
%/&,C-!E$,C!&,EE--P!!H,EE--!-D2,$)=!-*$/!*22$,D%C*)-(0!^`c!,E!).-!E,$-%#/!-D&.*/#-!
E,$! "1"@GH"! &,'/)$%-=P! ! H]@WGB! %=! *! $-(*)%<-(0! /-N! "1"@GH"! /-)N,$Q>! .*<%/#!
F--/!2$,2,=-A!%/!855^P!

H,EE--! %=! ).-! N,$(AX=! =-&,/A! (*$#-=)! )$*A-A! &,CC,A%)0! */A! ,/-! ,/! N.%&.! C*/0!
&,'/)$%-=! $-(0! ),!,F)*%/! E,$-%#/!-D&.*/#-P! !U$,C! ).-!&,CC-$&%*(!2,%/)!,E!<%-N>!,/(0!
)N,!&,EE--!=2-&%-=!*$-!&'()%<*)-A!-D)-/=%<-(0T!7I%+3+(#*+!J"$*F%&*K!*/A!7I%*+.2&"-3+!
J@,F'=)*K>!*().,'#.!=,C-!,).-$!=2-&%-=!*$-!#$,N/!E,$!(,&*(!&,/='C2)%,/P!!7I%+3+(#*+!
%=! /*)%<-! ),! ).-! .%#.(*/A=! ,E! G).%,2%*! */A!N*=! F$,'#.)! E$,C! )$,2%&*(!"E$%&*! ),! m*)%/!
"C-$%&*! ! %/! ).-! -*$(0! 8^).! &-/)'$0P! ! "$*F%&*! &,EE--! %=! #$,N/! *)! *()%)'A-=! ,E! 8>7776
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$A!

?>777C!*/A!*&&,'/)=!E,$!*F,')!b`c!,E!&,CC-$&%*(!N,$(A!&,EE-->!%/&('A%/#!*((!&,EE--!
2$,A'&)%,/! %/!m*)%/!"C-$%&*P! !B.%=! =2-&%-=! %=!*(=,!2$,A'&-A! %/!G).%,2%*!*/A!M-/0*P!!
7I%*+.2&"-3+!.*=!*!<-$0!N%A-!#-,#$*2.%&!A%=)$%F')%,/>!-D)-/A%/#!E$,C!).-!N-=)-$/!),!
).-!&-/)$*(!)$,2%&*(!*/A!='F)$,2%&*(!$-#%,/=!,E!).-!"E$%&*/!&,/)%/-/)>!%/&('A%/#!2*$)=!,E!
;#*/A*!*/A!L@!H,/#,P!!V/!8555!),)*(!N,$(A!2$,A'&)%,/!,E!&,EE--!N*=!_P`!C%((%,/!:B!
8P?!C%((%,/!:B!,E!N.%&.!N*=! 2$,A'&-A! %/!"E$%&*P! !I%).%/!"E$%&*>!H,)-!AXV<,%$-! %=! ).-!
(*$#-=)! 2$,A'&-$! Jd_`>777! :BK>! E,((,N-A! F0! G).%,2%*! J?d?>777! :BK>! */A! ;#*/A*!
J85^>777!:BKP!!M-/0*>!:*A*#*=&*$!*/A!B*/O*/%*!*$-!*(=,!%C2,$)*/)!2$,A'&-$=>!-*&.!
2$,A'&%/#!*22$,D%C*)-(0!`7>777!:BP!!!

H,/=)$*%/)=!),!&,EE--!2$,A'&)%,/!%/!).-!"1"@GH"!$-#%,/!%/&('A-!(,N!=,%(!E-$)%(%)0>!*/A!
=-<-$*(! %C2,$)*/)! E'/#*(! A%=-*=-=! J&,EE--! F-$$0! A%=-*=-! &*'=-A! F0! 7-))2,-,3#*"'0%
*-882+.'0>! $'=)! &*'=-A! F0! X20#)2+% 5+$,+,3#R>! */A! *! F*$Q! A%=-*=-! &*'=-A! F0!
?'$+3#'0!=22PKP!!V/=-&)!2-=)=!%/&('A-!=&*(-!%/=-&)=>!C-*(0F'#=>!*/A!).-!&,EE--!F-$$0!
F,$-$P! ! W-C*),A-=! ='&.! *=!V2)-#1-46.2! */A!B3+,6)2.*"'$! &*/! *(=,! F-! *! =-$%,'=!
2$,F(-CP!

H,EE--!F$--A%/#!F0!&,/<-/)%,/*(!C-).,A=!%=!*!(,/#!2$,&-==>!*/A!)$*A%)%,/*(!C-).,A=!
,E!%C2$,<-C-/)!*$-!=(,N>!)*Q%/#!C,$-!).*/!d7!0-*$=!),!2$,A'&-!*!/-N!&'()%<*$P!!B.%=!
%=!2*$)(0!A'-! ),! ).-! %/.-$-/)!2$,F(-C=!%/<,(<-A! %/!F$--A%/#!*!2-$-//%*(!&$,2!=2-&%-=!
N%).!*!(,/#!(%E-!&0&(-P!!B.-!%/)$,A'&)%,/!,E!#.!5#,3-!2$,2*#*)%,/!)-&./%Y'-=!.*=!2$,<-A!
),! F-! *! #$-*)! *A<*/)*#-! %/! &,EE--! F$--A%/#! %/! $-&-/)! 0-*$=! */A! .*=! *(=,! *((,N-A!
C*/%2'(*)%,/!,E!).-!&,EE--!2(*/)!*)!).-!&-(('(*$!*/A!C,(-&'(*$!(-<-(=P!!1'&.!)-&./%Y'-=!
%/&('A-! 2$,),2(*=)! &'()'$->! &'()'$-! ,E! O0#,)%&! -CF$0,=! */A! */).-$R2,((-/! &'()'$-P!!
g-/-)%&! )$*/=E,$C*)%,/!,E! &,EE--!.*=!2,)-/)%*(! ),!#$-*)(0! =2--A!'2! ).-=-!2$,&-==-=!
JH*$/-%$,>!8555KP!

H,&,*! J!"2-(3-0-+% *+*+-% YK! %=! /,)! */!"1"@GH"62$%,$%)0! &$,2P! !S,N-<-$>! %)! A,-=!
.*<-!*!/'CF-$!,E!=%C%(*$%)%-=!),!&,EE--!%/!)-$C=!,E!).-!'=-!,E!F%,)-&./,(,#0!E,$!&$,2!
%C2$,<-C-/)P! ! H,&,*! F$--A%/#! F0! &,/<-/)%,/*(! C-).,A=! %=! *! (,/#! 2$,&-==>! */A!
)$*A%)%,/*(!C-).,A=!,E!%C2$,<-C-/)!*$-!=(,NP!!B.%=!%=!*#*%/!2*$)(0!A'-!),!).-!%/.-$-/)!
2$,F(-C=!%/<,(<-A!%/!F$--A%/#!*!2-$-//%*(!&$,2!=2-&%-=!N%).!*!(,/#!(%E-!&0&(-P!!!

B.-$-! *$-! *! /'CF-$! ,E! #$,'2=! ='22,$)%/#! $-=-*$&.! ,/! &,&,*P! ! B.-0! *$-! ).-!
V/)-$/*)%,/*(! 3-$C*/-/)! I,$Q%/#! g$,'2! E,$! 3-=)=! */A! L%=-*=-=! ,E! H,&,*!
JVWH]3GLK>! ).-! V/)-$/*)%,/*(!H,&,*!]$#*/%O*)%,/!JVHH]K>!*/A!).-!"C-$%&*/!H,&,*!
@-=-*$&.! V/=)%)')-! J"H@VKP! ! VWH]3GL!N*=! E,$C-A! ),!C--)! ).-! =2-&%E%&! /--A=! */A!
%/)-$-=)=!,E!&,&,*!-/),C,(,#%=)=!*/A!2*).,(,#%=)=>!*/A!.*=!.*A!'2! ),!dd!C-CF-$=>!
$-2$-=-/)%/#! 8e! &,'/)$%-=>! *))-/A! ).-%$! =-C%6*//'*(! C--)%/#=P! ! B.%=! #$,'2! .*=! /,)!
F--/!%/<,(<-A!%/!F%,)-&./,(,#0!$-=-*$&.!%/!*/0!=%#/%E%&*/)!N*0P!!!

B.-! VHH]! &,C2$%=-=! e7! &,'/)$%-=! */A! ,/-! %/)-$#,<-$/C-/)*(! ,$#*/%O*)%,/>!
$-2$-=-/)%/#!,<-$!^7c!,E! ).-!N,$(A!&,&,*!2$,A'&)%,/!*/A!*22$,D%C*)-(0!b7c!,E!).-!
N,$(A! &,&,*! &,/='C2)%,/P! ! W,! "1"@GH"! &,'/)$%-=! *$-! C-CF-$=P! ! "C,/#! ,).-$!
#,*(=!,E!VHH]!%=!).-!2$,C,)%,/!,E!=&%-/)%E%&!$-=-*$&.!*/A!A-<-(,2C-/)!%/!&,&,*P!!]/-!
,E!).-!C*4,$!$-=-*$&.!-EE,$)=!%=!).-!&,/=-$<*)%,/!*/A!')%(%O*)%,/!,E!&,&,*!#-$C2(*=C>!
%/&('A%/#! ).-! &(,/%/#! ,E! #-$C2(*=C! *==,&%*)-A! N%).! 2-$E,$C*/&-! )$%*(=>! 2,2'(*)%,/!
F$--A%/#!2$,#$*C=>!*/A!A-<-(,2C-/)!,E!%C2$,<-A!#-$C2(*=CP!!!!!

"H@V! %=! ).-! $-=-*$&.! *$C! ,E! ).-! H.,&,(*)-!:*/'E*&)'$-$=! "==,&%*)%,/! ,E! "C-$%&*!
*/A! %=! A-<,)-A! ),! $-=-*$&.! %/! *((! =&%-/)%E%&! *$-*=! $-(*)-A! ),! &,&,*! */A! &.,&,(*)-P!!
"H@V! .*=! *! +%,)-&./,(,#0!I,$Q%/#! g$,'2! ).*)! C,/%),$=>! #-/-$*)-=>! */A! ='22,$)=!
$-=-*$&.! %/! ).-! F%,)-&./,(,#0! ,E! &*&*,! ),! %C2$,<-! %)=! 2$,A'&)%,/! */A! Y'*(%)0>!
2*$)%&'(*$(0! ).$,'#.! ).-! +%,)-&./,(,#0! 3$,#$*C! *)! 3-//=0(<*/%*! 1)*)-! ;/%<-$=%)0P!!
@-=-*$&.-$=!*)!3-//!1)*)-!.*<-!2$,A'&-A!*!C-).,A!,E!&(,/*(!2$,2*#*)%,/!J=,C*)%&!
-CF$0,#-/-=%=K>!*/A!.*<-!F-#'/!*!(,/#6)-$C!E%-(A!)-=)!,E!&(,/-A!&,&,*!2(*/)=!%/!1)P!
m'&%*! %/! ).-! I-=)! V/A%-=P! B.-0! .*<-! *(=,! F-#'/! *! #-/-)%&! -/#%/--$%/#! $-=-*$&.!
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2$,#$*C!),!A-<-(,2!&,&,*!N%).!$-=%=)*/&-!),!A%=-*=-!*/A!2-=)=>!%/&('A%/#!).-!&,&,*!
2,A!F,$-$>!).-!C0$%A>!N%)&.X=!F$,,C>!2,A!$,)!*/A!&,&,*!=N,((-/!=.,,)!<%$'=P!B.%=!N,$Q!
%=!2$-(%C%/*$0P!!!

$
>0..#('$1)&'#/"(&+&-2$%.&40/'3$*(4$%.&?#/'3$
♦ "1//5&!25%-5+&!9&-?*A*%*01&/!ZD-.)/0+'0.*+$E#3#*./"$>#('.#6$F&0'"$D,.)/*<(!!

B.-!V/=)%)')-!,E!B$,2%&*(!*/A!1'F6B$,2%&*(!H$,2=!.*=!A-<-(,2-A!*!=0=)-C!E,$!).-!
$*2%A!C'()%2(%&*)%,/!,E!&,EE--P!B.-!%C2$,<-C-/)!N%).!&,EE--!&'))%/#=!%=!A$*C*)%&P!
V/!D-('$,+!&,EE--!=-(-&)%,/=>!$,,)%/#!N*=!%/&$-*=-A!F0!d8?c!&,C2*$-A!),!
&,/<-/)%,/*(!&'))%/#=P!B.-!&,CC-$&%*(!*22(%&*)%,/!,E!).%=!)-&./%Y'-!%=!/,N!F-%/#!
%/<-=)%#*)-AP!3,)-/)%*((0!).%=!&,'(A!C*Q-!*!.'#-!A%EE-$-/&-!),!&,EE--!2$,A'&)%,/!%/!
"E$%&*P!!

♦ F&C&%*39&.-!*,!A&2#,,&1.#-&A!2*,,&&!8L()7#.3)'2$&,$J*Q*))<(!!@-=-*$&.-$=!*)!
).-!;/%<-$=%)0!,E!S*N*%%!.*<-!A-<-(,2-A!)$*/=#-/%&!&,EE--!&,/)*%/%/#!).-!
*/)%=-/=-!#-/-!E,$!).-!-/O0C-!D*/).,=%/-6Wb6C-).0(!)$*/=E-$*=->!).-!E%$=)!
-/O0C-!%/!).-!2*).N*0!),!&*EE-%/-!=0/).-=%=P!B.-0!&(,/-A!).-!#-/-!-/&,A%/#!).%=!
-/O0C->!*/A!'=-A!;43-(+*,23#'06C-A%*)-A!)$*/=E,$C*)%,/!),!%/=-$)!*/!*/)%=-/=-!
<-$=%,/!%/),!;3+(#*+!&,EE--!&-((=!#$,N%/#!%/!)%=='-!&'()'$-P!B$*/=#-/%&!&*(('=!N*=!
*/*(0O-A>!*/A!=,C-!(%/-=!N-$-!E,'/A!),!.*<-!,/(0!?c!,E!).-!/,$C*(!(-<-(!,E!
&*EE-%/-!E,'/A!%/!$-#'(*$!2(*/)=P!B.'=>!-D2$-==%,/!,E!).-!&*EE-%/-!#-/-!*22-*$=!),!
.*<-!F--/!=%(-/&-A!F0!).-!%/)$,A'&)%,/!,E!).-!*/)%=-/=-!#-/-P!V/!*/,).-$!
*22$,*&.>!L$P!H.%E'C%!W*#*%!*)!).-!S*N*%%!"#$%&'()'$*(!@-=-*$&.!H-/)-$!%=!'=%/#!
*!#-/-!#'/!),!2$,A'&-!)$*/=#-/%&!2(*/)=P!B.-!/-N!&,EE--!2(*/)=!.*<-!,/(0!F--/!
#$,N/!%/!).-!(*F,$*),$0>!=,!%)!N%((!F-!0-*$=!F-E,$-!&,CC-$&%*(!&$,2=!N%((!2$,A'&-!
/*)'$*((0!A-&*EE-%/*)-A!&,EE--P!!

♦ =I[W=>SI!8>&+&81)*<(!!B.$,'#.!%)=!$-=-*$&.!F$*/&.>!HGWVH"UG>!).-!
U-A-$*)%,/!,E!H,EE--!g$,N-$=!,E!H,(,CF%*!.*=!='22,$)-A!H,$/-((!;/%<-$=%)0!),!
A-<-(,2!)-&./,(,#0!E,$!#-/-)%&!)$*/=E,$C*)%,/!,E!).-!&,EE--!2(*/)>!&(,/%/#!,E!#-/-!
2$,C,)-$=!E$,C!&,EE-->!&(,/%/#!,E!#-/-=!E,$!%/=-&)6%/.%F%)%/#!2$,)-%/=>!*/A!
=-Y'-/&%/#!,E!).-!&,EE--!#-/,C-P!!!

!

J+*/3&2-/!
B.-!E%$=)!$-2,$)=!,E!&,EE--!)$*/=E,$C*)%,/!*22-*$-A!%/!8558>!F')!=%/&-!).-/!2$,#$-==!
.*=!F--/!=(,NP! !H'$$-/)! $-=-*$&.!#,*(=! E,$!#$,'2=! %/<,(<-A! %/!&,EE--!F%,)-&./,(,#0!
%/&('A-! 2-=)! */A! A%=-*=-! $-=%=)*/&->! .-$F%&%A-! $-=%=)*/&->! $-=%=)*/&-! ),! (,N!
)-C2-$*)'$-=>!*/A!2(*/)=!(,N!%/!&*EE-%/-P!!W,!)$*/=#-/%&!&,EE--!<*$%-)%-=!.*<-!=,!E*$!
F--/! $-(-*=-AP! ! S,N-<-$>! %C2$,<-C-/)=! %/! )%=='-! &'()'$-! C-).,A,(,#0! E,$! F,).!
&,EE--!*/A!&,&,*!C*0!F-!*<*%(*F(-!),!E*$C-$=!%/!).-!/-*$!)-$CP!!!

!

!

7)$$)"(VA.(('=40&(#CC;W(
O#2E0+*5.A!
B.-$-! %=! /,! "1"@GH"! /-)N,$Q! =2-&%E%&*((0! E,&'=-A! ,/! &,)),/>! -<-/! ).,'#.! %)! %=!
%A-/)%E%-A!*=!*!2$%,$%)0!&$,2!E,$!).-!$-#%,/(!!H,)),/!%=!C,=)(0!#$,N/!%/!)$,2%&*(!*/A!='F6
)$,2%&*(! &(%C*)-=! */A! %=! ,/-! ,E! ).-! C,=)! */&%-/)! &'()%<*)-A! &$,2=P! B.-! "C-$%&*/!
&,/)%/-/)=!*$-!).-!(*$#-=)!2$,A'&-$=>!E,((,N-A!F0!"=%*!*/A!"E$%&*P!!B.-!;/%)-A!1)*)-=!
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%=!).-!=%/#(-!(*$#-=)!2$,A'&-$>!F')!&,)),/!%=!*(=,!-D)$-C-(0!%C2,$)*/)!),!).-!-&,/,C%-=!
,E!C*/0!A-<-(,2%/#!/*)%,/=P!!I,$(A!2$,A'&)%,/!,E!&,)),/!(%/)!%/!8555!N*=!8^Pd!C%((%,/!
:B>!*/A!,E!).%=!),)*(!8P_!C%((%,/!:B!N*=!2$,A'&-A!%/!"E$%&*P!

U,'$!=2-&%-=!,E!).-!#-/'=!:-$$6&#'0!*$-!Q/,N/!*=!&,)),/>!N.%&.!%=!#$,N/!2$%C*$%(0!
E,$! ).-! =--A! .*%$=! ).*)! *$-! C*A-! %/),! )-D)%(-=P! "! C-CF-$! ,E! ).-! :*(<*&-*->!
:-$$6&#'0! &,/=%=)=!,E!d5!=2-&%-=>! E,'$!,E!N.%&.!*$-!#-/-$*((0!&'()%<*)-AP!B.-!C,=)!
&,CC,/(0! &'()%<*)-A! =2-&%-=! %=! :I% "#3$','0! mP! ]).-$! &'()%<*)-A! =2-&%-=! *$-! :I%
+3(-32'0!mP>!:I%(+3(+12.$2!mP>!*/A!:I%"23(+*2'0!mP!

H,)),/!%=!*!=C*((!=.$'F!,$!)$--!).*)!2$,A'&-=!*!E$'%)!,$!(-))!&,/)*%/%/#!=--A=!F-*$%/#!
).-!&,)),/!(%/)P!!V)!%=!#$,N/!'/A-$!*!N%A-!$*/#-!,E!&(%C*)%&!&,/A%)%,/=>!F,).!$*%/E-A!*/A!
N%).!%$$%#*)%,/P!B.-!C*4,$!'=-!,E!&,)),/!(%/)!%=!E,$!).-!2$,A'&)%,/!,E!*!<*$%-)0!,E!E*F$%&=!
*/A!$-(*)-A!2$,A'&)=P!!B.-!=--A=!*$-!'=-A!),!2$,A'&-!*!.%#.6Y'*(%)0!-A%F(-!,%(P!!B.-!
&,)),/!=--A!&*Q-!,$!2$-==!&*Q-! $-C*%/%/#!*E)-$!,%(! -D)$*&)%,/! %=!'=-A!*=!*/!*/%C*(!
E--A>!*=!%)!.*=!.%#.!2$,)-%/!&,/)-/)P!!!

"C,/#!).-!C,=)!%C2,$)*/)!A%=-*=-=!,E!&,)),/!*$-!)N,!E'/#*(!N%()!A%=-*=-=!J&*'=-A!F0!
Z23,#*#))#'0% 1+")#+2! */A!?'$+3#'0% -R6$&-3'0! EP=2P! 5+$#.82*,'0Kl! (-*E! $'=)! JB'**#.#+%
*+*+(+,+K>!*!(-*E!&'$(!A%=-*=-!&*'=-A!F0!*!N.%)-E(06)$*/=C%))-A!<%$'=l!*/A!<*$%,'=!F,((!
$,)=! &*'=-A!F0!C*/0!=2-&%-=!,E! E'/#%!F')!-D*&-$F*)-A!F0! %/=-&)!*))*&QP! !B.-!C*%/!
%/=-&)!2-=)!,E!&,)),/!%=!).-!(*$<*!,E!X2)#*-523&+%+30#423+P!!:'&.!,E!).-!F%,)-&./,(,#0!
E,&'=! %/! &,)),/>! F,).! %/! ).-! 2'F(%&! */A! 2$%<*)-! =-&),$>! .*=! F--/! ,/! 2$,A'&%/#!
.-$F%&%A-6$-=%=)*/)!*/A!%/=-&)6$-=%=)*/)!<*$%-)%-=P!!!

$
>0..#('$1)&'#/"(&+&-2$%.&40/'3$*(4$%.&?#/'3$

!

♦ O*%%0#+A\!W./&2-BJ+*-&2-&A!=*--*.!8A&(3*('&<P!!V/)$,A'&-A!%/!855_>!&,)),/!
N%).!:,/=*/),n=!+,((#*$A!+)!#-/-!%=!2$,)-&)-A!*#*%/=)!&,)),/!F,((N,$C=>!2%/Q!
F,((N,$C=!*/A!),F*&&,!F'AN,$C=P!!

♦ O*%%0#+A!Q1-?!Of[!=*--*.!8>*+-#(#6$YY>6$0()'$&,$A&(3*('&<P!!B.-=-!&,)),/!
2(*/)=!N%).!%/=-&)!*/A!.-$F%&%A-!$-=%=)*/&-!$-Y'%$-!(-==!&.-C%&*(!.-$F%&%A-!*/A!
%/=-&)%&%A->!(,N-$%/#!#$,N-$!%/2')!&,=)=!*/A!*&.%-<%/#!#$-*)-$!&$,2!0%-(AP!!

♦ H*5.A53\!H&#A4!=*--*.!8A&(3*('&<P!!"22$,<-A!%/!855_>!@,'/A'2!@-*A0r!
&,)),/!),(-$*)-=!F,).!),2%&*(!*/A!2,=)6A%$-&)-A!*22(%&*)%,/=!,E!@,'/A'2r!
.-$F%&%A-P!!

♦ )&.&-12#%%4!I.01.&&+&A!=*--*.!S1$&+!8D-.*/#'036$LFDM(!!!B.%=!F%,)-&.!2$,A'&)!
%=!#-/-)%&*((0!-/#%/--$-A!),!-/.*/&-!E%F-$!2-$E,$C*/&->!$-A'&-!A0-6=.,2!
2,((')%,/!*/A!%C2$,<-!)-D)%(-6C*/'E*&)'$%/#!-EE%&%-/&0P!!"<*%(*F(-!N%).%/!_!0-*$=P!

♦ G&2*.AB)&.&+#-1*.!O*%%0#+A\!W./&2-BJ+*-&2-&A!=*--*.!8A&(3*('&<P!!H,)),/!
=%C%(*$!),!).-!,$%#%/*(!+,((#*$A!&,)),/>!F')!'=%/#!*!A%EE-$-/)!+)!#-/-!C,A-!,E!
*&)%,/!),!.-(2!#$,N-$=!C*/*#-!%/=-&)!$-=%=)*/&-!&,/&-$/=P!"<*%(*F(-!N%).%/!_!
0-*$=P!

!
J+*/3&2-/!
1C*((! E*$C-$=! %/! $-#%,/=! ,E! 1,').! "E$%&*! *$-! *($-*A0! #$,N%/#! )$*/=#-/%&! %/=-&)6!
$-=%=)*/)! &,)),/>! */A! E%-(A! )$%*(=! .*<-! 4'=)! F-#'/! %/! t%CF*FN-P! ! 3$-(%C%/*$0! $-='()=!
=.,N! ).*)! E*$C-$=! Y'%&Q(0! */A! -*#-$(0! *A,2)! ).-! )-&./,(,#0>! */A! ).*)! 2-=)%&%A-!
*22(%&*)%,/=! .*<-! F--/! =%#/%E%&*/)(0! $-A'&-A! &,C2*$-A! N%).! /,/)$*/=#-/%&! &$,2=P!!
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g%<-/! ).-! &'$$-/)!.%#.! (-<-(=!,E! %/=-&)%&%A-!*22(%&*)%,/! ),! &,)),/>! ).-!*A<*/)*#-=!,E!
).%=!)-&./,(,#0!),!).-!-/<%$,/C-/)!*$-!,F<%,'=P!!

!
(

8%0'(VB3'C$%($841$D%B3'C$%2/$;#334&$W(
!
O#2E0+*5.A!
B.-!"1"@GH"!/-)N,$Q!$-=2,/=%F(-!E,$!$%&-!%=!I=G>HH[!JB.-!G*=)-$/>!H-/)$*(!*/A!
1,').-$/! "E$%&*! @%&-! @-=-*$&.! W-)N,$QKP! ! @%&-! %=! #$,N/! */A! &,/='C-A! %/! C,=)!
&,'/)$%-=! ,E! G*=)-$/>! H-/)$*(! */A! 1,').-$/! "E$%&*P! S,N-<-$>! A-=2%)-! %/&$-*=-A!
2$,A'&)%,/!%/!).-!$-#%,/!=%/&-!8557>!/*)%,/*(!=-(E6='EE%&%-/&0!.*=!$*$-(0!F--/!$-*&.-A!
*/A!='F=)*/)%*(!'/=*)%=E%-A!A-C*/A!E,$!$%&-!=)%((!-D%=)=P! !+0!).-!C%A68557=>!&,'/)$%-=!
%/!).-!$-#%,/!J%/&('A%/#!1,').!"E$%&*K!%C2,$)-A!,<-$!8!C%((%,/!),/=!,E!$%&-!<*('-A!*)!;1!
oe77!C%((%,/P!!VC2,$)=!2$,<%A-A!,<-$!,/-6).%$A!,E!).-!$%&-!&,/='C-AP!!!

:*A*#*=&*$!%=!).-!C*4,$!$%&-!2$,A'&-$!%/!).-!$-#%,/>!.*<%/#!8P?!C%((%,/!.*!%/!$%&-!*/A!
),)*(! $,'#.! $%&-! J2*AA0K! 2$,A'&)%,/! $-*&.%/#! ?P`!C%((%,/! ),/=! 2-$! 0-*$P! ! B*/O*/%*! %=!
).-!/-D)!.%#.-=)!2$,A'&-$!J``7>777!),/=K>! E,((,N-A!F0!H,/#,!Jed_>777!),/=KP! !]).-$!
$%&-62$,A'&%/#! &,'/)$%-=! N%).! ).-! 2,)-/)%*(! ),! =%#/%E%&*/)(0! %/&$-*=-! ='$E*&-! *$-*!
*/AR,$! 0%-(A! %/&('A-! :,O*CF%Y'->! ;#*/A*>! @N*/A*>! +'$'/A%>! :*(*N%>! t*CF%*! */A!
M-/0*P! ! @%&-! 2$,A'&)%,/! %=! /,)! Q--2%/#! '2! N%).! 2,2'(*)%,/! #$,N).! */A! %/&$-*=-A!
A-C*/A>! $-='()%/#! %/! %/&$-*=%/#! %C2,$)=P! ! g%<-/! ).-! $-&-/)! %C2,$)*)%,/! E%#'$-=! %/!
&,'/)$%-=! ='&.! *=! M-/0*! */A! 1,').! "E$%&*>! *=! N-((! *=! ).-! &.*/#%/#! &,/='C2)%,/!
2*))-$/=! ,E! '$F*/! 2,2'(*)%,/=! %/! "E$%&*>! $%&-! .*=! ).-! 2,)-/)%*(! ),! F-! */! %C2,$)*/)!
&,CC-$&%*(!&$,2!%/!).-!$-#%,/P!!

g(,F*((0>!$%&-!%=!).-!C,=)!%C2,$)*/)!&$,2!%/!)-$C=!,E!%)=!&,/)$%F')%,/!),!.'C*/!A%-)!*/A!
<*('-!,E!2$,A'&)%,/P!@%&-!2$,<%A-=!F-)N--/!d`c!*/A!^7c!,E!).-!&*(,$%-=!&,/='C-A!
F0! dPd! F%((%,/! 2-,2(-! %/! "=%*>! */A! ^c! ,E! E,,A! -/-$#0! E,$! 8! F%((%,/! 2-,2(-! %/! ='F6
1*.*$*/! "E$%&*>! m*)%/! "C-$%&*! */A! ).-! H*$%FF-*/P! ! S,N-<-$>! *().,'#.! $%&-! 2$,)-%/!
$*/Q=!.%#.!%/!/')$%)%,/*(!Y'*(%)0!*C,/#!&-$-*(=>!*&)'*(!2$,)-%/!&,/)-/)!%=!C,A-=)P!!@%&-!
2$,<%A-=! C%/-$*(=>! <%)*C%/=>! */A! E%F-$>! F')! C%((%/#! $-A'&-=! *((! &,/=)%)'-/)=! -D&-2)!
&*$F,.0A$*)-=P!!

H'()%<*)-A! $%&-!F-(,/#=! ),! )N,!=2-&%-=>!>36S+%$+,#5+! JC,$-!N%A-(0!'=-AK!*/A!>36S+%
4)+(233#0+% 66! */! "E$%&*/! $%&-P! B.-! )N,! C*%/! =)$*%/=! ,E!>I% $+,#5+! *$-! 4*2,/%&*! */A!
%/A%&*P!B.-!A%EE-$-/&-=!F-)N--/!).-=-!)N,!-<,(<-A!F,).!#-,#$*2.%&*((0!*/A!&'()'$*((0!
,<-$!).,'=*/A=!,E!0-*$=P!!L'$%/#!).-!85_7=>!HgV"@!=&%-/)%=)=!%C2$,<-A!$%&-!<*$%-)%-=!
),! 2$,A'&-! V@^>! ).-! E%$=)! ,E! ).-! C,A-$/>! .%#.60%-(A%/#! sC%$*&(-! $%&-s! <*$%-)%-=P! V@^>!
N.%&.! A,'F(-A! $%&-! 2$,A'&)%,/! 0%-(A=>! N*=! ).-! &*)*(0=)! E,$! ).-!g$--/!@-<,(')%,/! %/!
$%&-P!B,A*0>!C,$-! ).*/!_7c!,E! ).-!N,$(An=! $%&-! E%-(A=!*$-!2(*/)-A!N%).!<*$%-)%-=!N%).!
,$%#%/=!%/!).-!N,$Q!,E!HgV"@!=&%-/)%=)=!*/A!).-%$!2*$)/-$=P!"!(*)-$!<*$%-)0>!V@d_!66!N%).!
).-!*F%(%)0!),!N%).=)*/A!*!N%A-!$*/#-!,E!2-=)=!66!.*=!F--/!2(*/)-A!,/!C,$-!).*/!?bP`!
C%((%,/!*&$-=>!=-))%/#!*!N,$(A!$-&,$A!*=!).-!,/(0!=%/#(-!E,,A!&$,2!),!.*<-!F--/!2(*/)-A!
=,!N%A-(0P!

@%&-6#$,N%/#!-/<%$,/C-/)=!%/!).-!"1"@GH"!$-#%,/=!*$-!.%#.(0!A%<-$=-P!!:,=)!$%&-!%=!
#$,N/!'/A-$!$*%/E-A!&,/A%)%,/=>!F,).!(,N(*/A!*/A!'2(*/A!-&,=0=)-C=>!C*Q%/#!A%$-&)!
)$*/=E-$!,E!*#$,/,C%&! )-&./,(,#0! E$,C!I-=)!"E$%&*>!"=%*!*/A!m*)%/!"C-$%&*!A%EE%&'()P!
L-=2%)-!=,C-!#-$C2(*=C!)$*/=E-$>! (,&*(!<*$%-)%-=! $-C*%/!).-!C,=)!N%A-(0!&'()%<*)-AP!!
B.-=-!<*$%-)%-=>!).,'#.!N-((!*A*2)-A!),!).-%$!-/<%$,/C-/)=!*/A!).-!)*=)-!2$-E-$-/&-=!
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,E! &,/='C-$=>! *$-! (,N60%-(A%/#P! ! ! :*4,$! )-&./%&*(! &,/=)$*%/)=! ),! 2$,A'&)%,/! %/! ).-!
$-#%,/!*$-T!!

o %/*A-Y'*)-!(*/A!2$-2*$*)%,/!
o N--A!&,/)$,(!2$,F(-C=!
o (,N!=,%(!E-$)%(%)0!
o 2,,$!N*)-$!C*/*#-C-/)!
o %/=-&)!2-=)=!
o A%=-*=->!-P#P>!F(*=)>!$%&-!0-((,N!C,))(-!<%$'=!J@p:iK!
o @,3#4+!!!

!
"((! ).-=-! 2$,A'&)%,/! &,/=)$*%/)=! *$-! */)%&%2*)-A! ),! %/&$-*=-! %E! $-#%,/*(! 2$,A'&)%,/!
%/)-/=%E%-=P!!!

B.$--! HgV"@! $-=-*$&.! &-/)-$=! &'$$-/)(0! E,&'=! ,/! $%&-! $-=-*$&.T! ).-! V/)-$/*)%,/*(!
@%&-!@-=-*$&.!V/=)%)')-!JV@@VK! %/! ).-!3.%(%22%/-=>! ).-!I-=)!"E$%&*!@%&-!L-<-(,2C-/)!
"==,&%*)%,/! JI"@L"K! %/! H,)-! AnV<,%$->! */A! ).-! H-/)$,! V/)-$/*&%,/*(! A-!"#$%&'()'$*!
B$,2%&*(!JHV"BK!%/!H,(,CF%*P!!B.-!).$--!$-=-*$&.!&-/)-$=!&,((*F,$*)-!),!%C2$,<-!0%-(A!
2,)-/)%*(>! A-<-(,2! .0F$%A! $%&-! E,$! ).-! )$,2%&=>! %C2$,<-! /%)$,#-/6'=-! -EE%&%-/&0! %/!
$*%/E-A!=0=)-C=>!*/A!&,CF*)!2-=)=>!A%=-*=-=>!*/A!N--A=P!

1,'$&-=! ,E! $-=%=)*/&-! ),! =,C-! $%&-! A%=-*=-=! JF(*=)! */A! F*&)-$%*(! F(%#.)K! .*<-!F--/!
%A-/)%E%-A!N%).%/!&'()%<*)-A!$%&-!#-$C2(*=C>!*/A!%C2$,<-A!#-$C2(*=C!N%).!$-=%=)*/&-!
.*=! F--/! A-<-(,2-AP! ! S,N-<-$>! =,'$&-=! ,E! $-=%=)*/&-! ),! ,).-$! A%=-*=-=! J='&.! *=!
=.-*).!F(%#.)K!.*<-!/,)!F--/!E,'/A>!*/A!).-$-!%=!(%))(-!$-=%=)*/&-!*<*%(*F(-!),!=-<-$*(!
,E!).-!%C2,$)*/)!<%$'=!A%=-*=-=!='&.!*=!)'/#$,P!!!

:,(-&'(*$! F%,(,#%&*(! )-&./%Y'-=! ='&.! *=! -CF$0,! $-=&'-! */A! */).-$! &'()'$-! .*<-!
F--/! '=-A! E,$! C*/0! 0-*$=! %/! $%&-6F$--A%/#! -EE,$)=>! */A! &,/=%A-$*F(-! 2$,#$-==! .*=!
F--/! C*A-P! GCF$0,! $-=&'-! -/*F(-=! F$--A-$=! ),! *))-C2)! N%A-! &$,==-=! F-)N--/!
<*$%-)%-=!).*)!&,'(A!/,)!F-!.0F$%A%O-A!F-E,$-l!*/).-$!&'()'$-!*((,N=!E*=)-$!=)*F%(%O*)%,/!
,E! F$--A%/#! (%/-=P! :,(-&'(*$! )-&./%Y'-=! .*<-! .-(2-A! ),! *&&-(-$*)-! )$*A%)%,/*(!
F$--A%/#>! =)$-*C(%/-! #-$C2(*=C!C*/*#-C-/)! */A! *==-==! 2,2'(*)%,/! =)$'&)'$-=! %/!
2-=)=!*/A!2*).,#-/=!).$,'#.!LW"!E%/#-$2$%/)%/#P!!!

:,(-&'(*$!C*$Q-$!*/*(0=%=! %=!*(=,!F-%/#!'=-A!-D)-/=%<-(0! ),! %A-/)%E0!*/A!'/A-$=)*/A!
).-! <*$%*F%(%)0! ,E! 2*).,#-/! 2,2'(*)%,/=P! ! B.%=! %/E,$C*)%,/! &*/! ).-/! F-! '=-A! %/!
=&$--/%/#! 2$,#$*C=! *%C-A! *)! A-<-(,2%/#! $-=%=)*/)! #-/,)02-=P! ! 3-$.*2=! ).-! C,=)!
=%#/%E%&*/)!$-&-/)!*A<*/&-!%/!$%&-!C,(-&'(*$!F%,(,#0!%=!).-!2'F(%&*)%,/!,E!).-!#-/,C%&!
C*2! ,E! $%&-! F0!:,/=*/),P! ! 1'&.! *! #-/-)%&!C*2! %=! ,E! #$-*)! <*('-! %/! '/A-$=)*/A%/#!
#-/,C-! ,$#*/%O*)%,/>! */A! %/! &(,/%/#! ,E! ,).-$! *#$%&'()'$*((0! %C2,$)*/)! #-/-=P! ! @%&-!
*(=,! =-$<-=! *=! *! C,A-(! E,$! #-/,C-! $-=-*$&.! %/! C,/,&,)0(-A,/=! F-&*'=-! ,E! %)=!
$-(*)%<-(0! =C*((! #-/,C-! =%O->! -D&-((-/)! #-$C2(*=C! &,((-&)%,/>! */A! $-(*)%<-(0! N-((6
A-<-(,2-A! #-/-)%&! C*2=P! ! H,C2*$*)%<-! #-/,C-! C*22%/#! %/! $%&->! C*%O->! N.-*)>!
F*$(-0!*/A!=,$#.'C!%=!*(=,!/,N!2$,&--A%/#!$*2%A(0P!

V/! $-&-/)! 0-*$=>! &,/=%A-$*F(-! *A<*/&-=! .*<-! *(=,! F--/!C*A-! %/! ).-! 2$,A'&)%,/! ,E!
)$*/=#-/%&! $%&-! <*$%-)%-=! F0! ).-! %/)$,A'&)%,/! ,E! #-/-=! E$,C! F*&)-$%*>! E'/#%>! */%C*(=!
*/A!,).-$!2(*/)! =2-&%-=P! !B.%=!.*=!*((,N-A!2(*/)!F$--A-$=! ),!*&&,C2(%=.!,F4-&)%<-=!
&,/=%A-$-A!%C2,==%F(-!*!A-&*A-!*#,P!!B$*/=E,$C*)%,/!,E!$%&-!%=!/,N!2,==%F(-!).$,'#.!
=-<-$*(! )-&./%Y'-=>! ='&.! *=! -(-&)$,2,$*)%,/>! 2$,),2(*=)! '2)*Q->! */A! F%,(%=)%&! */A!
;43-(+*,23#'06C-A%*)-A!C-).,A=P!!B.%=!.*=!2$,<-A!-EE-&)%<-!E,$!4*2,/%&*!*=!N-((!*=!
%/A%&*!<*$%-)%-=P!

http://www.cgiar.org/irri
http://www.cgiar.org/irri
http://www.cgiar.org/warda
http://www.cgiar.org/warda
http://www.ciat.cgiar.org/
http://www.ciat.cgiar.org/
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W,N! ).*)! ='F=)*/)%*(! 2$,#$-==! .*=! F--/!C*A-!,/! )$*/=E,$C*)%,/! 2$,),&,(=! E,$! $%&->!
/'C-$,'=!$%&-!(%/-=!N%).!'=-E'(!E,$-%#/!#-/-=!.*<-!F--/!2$,A'&-AP!"=!%/!,).-$!&$,2=>!
).-!'=-!,E!+)!#-/-=!%=!*!C*4,$!=)$*)-#0!E,$!%/=-&)!$-=%=)*/&->!*/A!=-<-$*(!%/=-&)%&%A*(!
),D%/! #-/-=! E$,C! A+*#))'$% ,"'3#.4#2.$#$! J+)K! .*<-! F--/! )$*/=E-$$-A! ),! $%&-P! ! 3(*/)=!
&,/)*%/%/#! +)! #-/-=! .*<-! F--/! -<*('*)-A! %/! #$--/.,'=-=! */A! .*<-! =.,N/!
='F=)*/)%*(! $-=%=)*/&-! ),! &*)-$2%((*$! 2-=)=! ='&.! *=! =)-C! F,$-$=! */A! (-*E.,22-$=P!
g-/-=! -/&,A%/#!2$,)-%/*=-! %/.%F%),$=! E$,C!&,N2-*>! =,0F-*/>!*/A!2,)*),!.*<-!*(=,!
F--/!)$*/=E-$$-A!),!$%&-P!!B.-0!=.,N!-/.*/&-A!$-=%=)*/&-!),!=)-C!F,$-$=!%/!E%-(A!)-=)=!
&,/A'&)-A! %/! H.%/*P! @%&-! .*=! *(=,! F--/! )$*/=E,$C-A! N%).! *! (-&)%/! #-/-! E$,C! ).-!
=/,NA$,2! 2(*/)>! *! 2$,)-%/! Q/,N/! ),! F-! ),D%&! ),! ).-! F$,N/! 2(*/).,22-$! */A! #$--/!
(-*E.,22-$>!F')!*=!0-)!/,!$-=%=)*/)!2(*/)=!.*<-!F--/!%A-/)%E%-AP!U'$).-$!N,$Q!$-C*%/=!
),!F-!A,/-!N%).!*((!).-=-!%/=-&)%&%A*(!#-/-=!%/!,$A-$!),!A-)-$C%/-!).-!$%#.)!A,=-=!*/A!
&,CF%/*)%,/=!,E!),D%/=!E,$!2*$)%&'(*$! (,&*(!2-=)=>!).-!=)*F%(%)0!,E!),D%/!2$,A'&)%,/!,<-$!
=-<-$*(!#-/-$*)%,/=>!*/A!).-!2-$E,$C*/&-!,E!).-!2(*/)=!'/A-$!E%-(A!&,/A%)%,/=P!

V/!*AA%)%,/!),!$-=-*$&.!,/!%/=-&)!$-=%=)*/&->!<*$%,'=!=)$*)-#%-=!*$-!F-%/#!%/<-=)%#*)-A!
E,$! <%$'=! $-=%=)*/&-P! U,$! -D*C2(->! &,*)! 2$,)-%/jC-A%*)-A! $-=%=)*/&-! %=! F-%/#!
%/<-=)%#*)-A!*=!*!=)$*)-#0! E,$! $-=%=)*/&-! ),! $%&-! )'/#$,!<%$'=P! !S-$F%&%A-! ),(-$*/&-! %=!
*/,).-$!C*4,$!*$-*!,E! $-=-*$&.>!F-&*'=-!A%$-&)! =--A%/#!,E! $%&-!&*/! (-*A! ),!=-$%,'=!
&,C2-)%)%,/!N%).!N--A=P!!U'/#*(!A%=-*=-=!*$-!2,==%F(0!).-!(-*=)!$-=-*$&.-A!*$-*>!F')!
$-&-/)(0>! )$*/=#-/%&! $%&-!.*=!F--/!,F)*%/-A!N%).! $-=%=)*/&-! ),!=.-*).!F(%#.)>!&*'=-A!
F0!D"#S-*,-.#+%$-)+.#I%%3(*/)=!*$-!&'$$-/)(0!'/A-$#,%/#!)-=)%/#!*)!V@@VP!!!

U,$!*!E'((!(%=)!,E!)$*/=#-/%&!$%&-=!&*$$0%/#!*#$,/,C%&*((0!%C2,$)*/)!#-/-=!E,$!$-=%=)*/&-!
),! =)-C! F,$-$>! <%$'=! ),(-$*/&->! $-=%=)*/&-! ),! E'/#*(! 2*).,#-/=! */A! .-$F%&%A-!
),(-$*/&->!=--!M.'=.!*/A!+.*$!J855^>!B*F(-!5KP!!!

V/! *AA%)%,/! ),! ).-! '=-! ,E! F%,)-&./,(,#0! ),! &,CF*)! F%,)%&! &,/=)$*%/)=>! &,/=%A-$*F(-!
$-=-*$&.! -EE,$)! %=! E,&'=-A! ,/! F$--A%/#! E,$! *F%,)%&! =)$-==! ),(-$*/&->! 2*$)%&'(*$(0! =*()!
),(-$*/&->!*/A!),(-$*/&-!,E!.-*<0!C-)*(!%,/=!*/A!,D%A*)%<-!=)$-==P!!"/,).-$!$-=-*$&.!
#,*(! %/!$%&-!*/A!C*/0!,).-$!&$,2=!%=!).-!A-<-(,2C-/)!,E!<*$%-)%-=!).*)!*$-!*F(-!),!E%D!
).-%$! ,N/! /%)$,#-/P! B$*/=#-/%&! <*$%-)%-=! N%).! ).-=-! )$*%)=! *$-! =)%((>! .,N-<-$>! C*/0!
0-*$=! E$,C! A-<-(,2C-/)P! ! "! $-&-/)! .%#.62$,E%(-! A-<-(,2C-/)! .*=! F--/! ).-!
)$*/=E,$C*)%,/!,E!$%&-!E,$!F-))-$!/')$%)%,/>!N%).!#-/-=!).*)!-/.*/&-!F-)*6&*$,)-/-!*/A!
%$,/!2$,A'&)%,/!J=--!F-(,NKP!

!
>0..#('$1)&'#/"(&+&-2$%.&40/'3$*(4$%.&?#/'3$
!
♦ ]1$&+-4B]1.E\!Y&+$121A&B"*%&+#.-!H12&!8D-.H7&6$@(/(<(!!"22$,<-A!E,$!

&,CC-$&%*(!=*(-!F0!).-!;1L"!%/!8555>!).%=!$%&-!<*$%-)0!%=!),(-$*/)!),!
3.,=2.%/,).$%&%/!J33BK!.-$F%&%A->!=2-&%E%&*((0!#('E,=%/*)-!*CC,/%'CP!!V)!%=!
-D2-&)-A!),!F-!(*'/&.-A!&,CC-$&%*((0!%/!?778P!!

♦ H*5.A53!H&#A4!H12&!8A&(3*('&6$LFDKP!!@,'/A'2!@-*A0!$%&-!<*$%-)%-=!*$-!
&'$$-/)(0!F-%/#!A-<-(,2-A!F0!:,/=*/),P!V/=)-*A!,E!.-$F%&%A-!%/*&)%<*)%,/>!).%=!
#-/-!%=!$-=2,/=%F(-!E,$!).-!=0/).-=%=!,E!*!)*$#-)!F%,=0/).-)%&!-/O0C-!).*)!%=!
'/*EE-&)-A!F0!).-!.-$F%&%A-P!")!).%=!2,%/)>!).-=-!(%/-=!*$-!%/!).-!-*$(0!2.*=-=!,E!
A-<-(,2C-/)l!-*$(0!C*)-$%*(!%=!F-%/#!=&$--/-A!),!)$0!),!E%/A!(%/-=!).*)!*$-!
C*$Q-)*F(->!*/A!%)!%=!.,2-A!).*)!).-=-!(%/-=!N%((!F-!$-(-*=-A!&,CC-$&%*((0!F0!
?77dP!

♦ D&-#$*%12#%%4!9*A1,1&A!+12&!8R*-&2*$L()7#.3)'26$R*')&(*+$@(3')'0'#$&,$
D-.&1)&+&-)/*+$E#3&0./#36$T*%*(<(!!@-=-*$&.-$=!*)!).-=-!)N,!%/=)%)')%,/=!
$-&-/)(0!A-C,/=)$*)-A!).*)!/-N!$%&-!=)$*%/=!&,'(A!F,,=)!2.,),=0/).-=%=!*/A!#$*%/!
0%-(A!F0!'2!),!d`cP!!B.-=-!$-=-*$&.-$=!*()-$-A!).-!/,$C*(!Hd62.,),=0/).-=%=!
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2*).N*0!%/!$%&-!),!*!He62.,),=0/).-=%=!2*).N*0>!=%C%(*$!),!).*)!%/!C*%O-!*/A!
='#*$&*/-P!!B.%=!N*=!A,/-!'=%/#!*/!;43-(+*,23#'06C-A%*)-A!)$*/=E,$C*)%,/!
=0=)-C!*/A!%/A-2-/A-/)(0!%/)$,A'&%/#!).$--!C*%O-!#-/-=!-/&,A%/#!).-!He6!
2.,),=0/).-)%&!2*).N*0!-/O0C-=P!!3$-(%C%/*$0!E%-(A!)$%*(=!%/!H.%/*!*/A!M,$-*!
=.,N!*!876d7c!*/A!d76d`c!%/&$-*=-!%/!#$*%/!0%-(A>!$-=2-&)%<-(0>!E,$!)N,!,E!).-!
#-/-=!)$*/=E,$C-A!%/!).-!$%&-!2(*/)=P!!!

♦ Y10?BC1-#91.!>!#.A!B1+*.!+12&!8FQ)33$O#4#.*+$@(3')'0'#$&,$!#/"(&+&-2\3$
@(3')'0'#$,&.$I+*('$F/)#(/#3:$E&/<#,#++#.$O&0(4*')&(<(!!V/!*!C*4,$!*A<*/&-!%/!
#(,F*(!/')$%)%,/>!$-=-*$&.-$=!.*<-!$-&-/)(0!&$-*)-A!*!=)$*%/!,E!#-/-)%&*((0!*()-$-A!
$%&-!),!&,CF*)!<%)*C%/!"!A-E%&%-/&0>!).-!N,$(An=!(-*A%/#!&*'=-!,E!F(%/A/-==!*/A!*!
C*(*%=-!).*)!*EE-&)=!*=!C*/0!*=!?`7!C%((%,/!&.%(A$-/P!!B.-!/-N!s#,(A-/!$%&-\!
&,/)*%/=!).$--!)$*/=2(*/)-A!#-/-=!).*)!*((,N!2(*/)=!),!2$,A'&-!$%&-!Q-$/-(=!
&,/)*%/%/#!F-)*6&*$,)-/->!*!&,C2,'/A!).*)!%=!&,/<-$)-A!),!<%)*C%/!"!N%).%/!).-!
.'C*/!F,A0P!!B.-!=*C-!$-=-*$&.!)-*C!%=!*(=,!&,C2(-)%/#!N,$Q!,/!*/,).-$!
#-/-)%&*((0!C,A%E%-A!$%&-!=)$*%/!N%).!%/&$-*=-A!%$,/!&,/)-/)P!V$,/6A-E%&%-/&0!
*/-C%*>!).-!N,$(An=!N,$=)!/')$%)%,/!A%=,$A-$>!*EE-&)=!/-*$(0!?!F%((%,/!2-,2(-P!V@@V!%=!
/,N!N,$Q%/#!,/!2'))%/#!).-=-!)$*%)=!%/),!&,CC-$&%*((0!'=-E'(!$%&-!=)$*%/=P!!]/&-!
$-=-*$&.-$=!2$,A'&-!&$,2=!,E!<%*F(-!=--A!$%&->!).-!%/=)%)')-!N%((!,EE-$!).-!/-N!$%&-!
E$--!),!*/0!/*)%,/!).*)!N*/)=!%)P!!

♦ H&/1/-#.2&!-*!/-&9!$*+&+/!8@EE@6$'"#$I")+)%%)(#3<(!!V@@V>!*=!N-((!*=!
$-=-*$&.-$=!E$,C!=-<-$*(!*A<*/&-A!(*F,$*),$%-=!%/!a*2*/!*/A!G'$,2->!.*=!
A-<-(,2-A!$%&-!N%).!$-=%=)*/&-!),!0-((,N!=)-C!F,$-$!*/A!=)$%2-A!=)-C!F,$-$!<%*!
-D2$-==%,/!,E!+)!2$,)-%/=P!!I.%(-!A-C,/=)$*)%/#!2$,C%=%/#!(-<-(=!,E!$-=%=)*/&->!
-D)-/=%<-!E%-(A!)$%*(=!%/!C'()%2(-!&,'/)$%-=!.*<-!0-)!),!F-!&*$$%-A!,')P!!!

♦ H12&!4&%%*Q!9*--%&!C1+5/!+&/1/-#.2&!!8P.9$A9$$C&2*8*6$T&"($@((#3$>#('.#6$
LC<(!!B$*/=#-/%&!$%&-!E,$!"E$%&*!N%).!$-=%=)*/&-!),!$%&-!0-((,N!C,))(-!<%$'=!J@p:iK!
.*=!F--/!A-<-(,2-A!'=%/#!).-!#-/-6=%(-/&%/#!*22$,*&.P!B.-=-!2(*/)=!.*<-!
2-$E,$C-A!<-$0!N-((!'/A-$!&,/)*%/C-/)!)-=)%/#!%/!#$,N).!&*F%/-)=P!!3(*/=!*$-!
'/A-$N*0!E,$!)-=)%/#!%/!=&$--/.,'=-=!%/!"E$%&*!*/A!-<-/)'*((0!),!E%-(A6)-=)!).-C!%/!
"E$%&*!%/!*22$,D%C*)-(0!).$--!0-*$=P!H,((*F,$*)%/#!N%).!I"@L"P!!LUVL!E'/A%/#P!

♦ [&9#-*A&!+&/1/-#.2&!1.!53%#.A!#.A!%*Q%#.A!+12&!8I.&,9$J9$D'<)(3&(6$
L()7#.3)'2$&,$Y##436$LC<(!!V/!&,((*F,$*)%,/!N%).!V@@V!*/A!I"@L">!).%=!2$,4-&)!
*%C=!),!A-<-(,2!$-=%=)*/&-!),!V2)-#1-46.2>!B3+,6)2.*"'$!*/A!X#3$*"0+..#2))+!
/-C*),A-!=2-&%-=!,/!'2(*/A!*/A!(,N(*/A!$%&-!<*$%-)%-=P!!LUVL!E'/A-AP!!!

♦ H&/1/-#.2&!-*!$#2-&+1#%!$%10?-!8P.9$F9$P*''*6$@EE@<(!!V@@V!.*=!A-<-(,2-A!
)$*/=#-/%&!$%&-!$-=%=)*/)!),!).-!F*&)-$%*(!F(%#.)!J++K!2*).,#-/!J[+.,"-0-.+$%
-36S+2=%&5I%-36S+2KP!+*&)-$%*(!F(%#.)!%=!,/-!,E!).-!N,$(AX=!C,=)!A-=)$'&)%<-!
A%=-*=-=!,E!$%&-P!!"!A,C%/*/)!#-/-!E,$!$-=%=)*/&-!),!F(%#.)!N*=!)$*/=E-$$-A!),!).-!
&'()%<*)-A!<*$%-)0!V@?e!).$,'#.!&,/<-/)%,/*(!F$--A%/#!E$,C!).-!N%(A!=2-&%-=>!
>36S+%)-.4#$,+0#.+,+P!!B.-!#-/-!N*=!).-/!'=-A!),!)$*/=E,$C!-(%)-!&'()%<*)-A!
<*$%-)%-=P!U%-(A!)-=)=!%/!H.%/*!.*<-!=.,N/!2$,C%=%/#!(-<-(=!,E!$-=%=)*/&-!),!
=-<-$*(!$*&-=!,E!).-!2*).,#-/P!

♦ WDW"D!H12&!G&&A!8D8#.)/*($>2*(*8)46$R#Q$T#.3#2<P!!"C-$%&*/!H0*/*C%A!%=!
&,,2-$*)%/#!N%).!'/%<-$=%)%-=!*/A!2'F(%&!*/A!2$%<*)-!=--A!&,C2*/%-=!),!A-<-(,2!
$%&-!<*$%-)%-=!),(-$*/)!),!%C%A*O,(%/,/-!.-$F%&%A-=P!B.-=-!*$-!E(-D%F(->!
-/<%$,/C-/)*((0!E$%-/A(0!.-$F%&%A-=!).*)!2$,<%A-!='2-$%,$!&,/)*&)!*/A!$-=%A'*(!
&,/)$,(!,E!N--A=P!!"<*%(*F%(%)0!-=)%C*)-A!),!F-!N%).%/!_!0-*$=;!

(
J+*/3&2-/!
@%&-! F%,)-&./,(,#0! .*=! F-/-E%)-A! E$,C! -/,$C,'=! E%/*/&%*(! %/<-=)C-/)! ,<-$! $-&-/)!
0-*$=>! */A! ).-$-! *$-! C*/0! %C2,$)*/)! )$*/=#-/%&! )$*%)=! /,N! %/! ).-! )-=)%/#! 2.*=-P!!
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S,N-<-$>! %)! %=!/,)!&(-*$!N.-).-$!C*/0! (,&*(!"E$%&*/!$%&-!<*$%-)%-=!.*<-!F--/!'=-A!%/!
C'&.!,E!).%=!N,$QP!1%/&-!).-!$%&-6#$,N%/#!-/<%$,/C-/)!%/!).-!"1"@GH"!$-#%,/!%=!=,!
A%<-$=->! %)!C%#.)! F-! A%EE%&'()! ),! 2$%,$%)%O-! ).-!C*4,$! /--A=! E,$! $-=-*$&.! ,/! ).%=! &$,2P!
]/&-! ='&.! 2$%,$%)%O*)%,/! %=! A,/->! %)! N,'(A! =--C! ).*)! ).-! 2,==%F%(%)%-=! ,E! )$*/=E-$$%/#!
F-/-E%&%*(! )$*%)=! J2$%C*$%(0! .-$F%&%A-! $-=%=)*/&->! <%$'=! $-=%=)*/&-! */A! E'/#*(! A%=-*=-!
$-=%=)*/&-K! ),! (,&*(!<*$%-)%-=!N,'(A! $-Y'%$-!&,C2*$*)%<-(0! (,N! %/<-=)C-/)! %/!,$A-$! ),!
&*2%)*(%O-!,/!2$-<%,'=!N,$QP!!!

(
(

7,##,1,(!5$:4-.8%#(60/#:8$+(
!
O#2E0+*5.A!
B.-! "1"@GH"! /-)N,$Q! $-=2,/=%F(-! E,$! &*==*<*! %=!I>HH[I"! J).-! G*=)-$/! "E$%&*!
@,,)!H$,2=!@-=-*$&.!W-)N,$QKP!!H*==*<*!%=!*!2-$-//%*(!=.$'F!).*)!2$,A'&-=!*!.%#.!
0%-(A!,E! )'F-$,'=! $,,)=! %/!_!C,/).=! ),!d!0-*$=!*E)-$!2(*/)%/#P! !]$%#%/*)%/#! %/!H-/)$*(!
*/A!1,').!"C-$%&*>!&*==*<*!=2$-*A!$*2%A(0! ).$,'#.,')!"E$%&*!*E)-$! %)=!*$$%<*(!,/!).-!
&,/)%/-/)!*)!).-!-/A!,E!).-!=%D)--/).!&-/)'$0P!!!

H*==*<*! 2$,<%A-=! *!C*4,$! =,'$&-! ,E! &*(,$%-=! E,$! 2,,$! E*C%(%-=! F-&*'=-! ,E! %)=! .%#.!
=)*$&.!&,/)-/)P!I%).!C%/%C'C!C*%/)-/*/&->!E*$C-$=!&*/!A%#!'2!).-!=)*$&.0!$,,)!*/A!
-*)! %)!_!C,/).=! ),!d!0-*$=!*E)-$!2(*/)%/#P!B.'=>!2-,2(-!&*/!&'()%<*)-!&*==*<*!A'$%/#!
)%C-=!,E!N*$!,$!/*)'$*(!A%=*=)-$!N.-/!/,!,).-$!E,,A!%=!*<*%(*F(-P!V/!"E$%&*>!).-!(-*<-=!
,E! ).-!&*==*<*!*$-!*(=,!-*)-/!*=!*!#$--/!<-#-)*F(->!*/A!2$,<%A-!*!&.-*2!*/A! $%&.!
=,'$&-!,E!2$,)-%/!*/A!<%)*C%/=!"!*/A!+P!!

V/!1,').-*=)!"=%*!*/A!m*)%/!"C-$%&*>!&*==*<*!.*=!*(=,!)*Q-/!,/!*/!-&,/,C%&!$,(-P!
i*$%,'=! %/A'=)$%-=!'=-! %)!*=!*!F%/A%/#!*#-/)>!F-&*'=-! %)! %=!*/! %/-D2-/=%<-!=,'$&-!,E!
=)*$&.P! H*==*<*! =)*$&.! %=! '=-A! %/! ).-! 2$,A'&)%,/! ,E! 2*2-$! */A! )-D)%(-=! */A! *=!
C,/,=,A%'C! #(')*C*)-! J:1gK>! */! %C2,$)*/)! E(*<,$%/#! *#-/)! %/! "=%*/! &,,Q%/#P! V/!
"E$%&*>! &*==*<*! %=! F-#%//%/#! ),! F-! '=-A! %/! 2*$)%*(! ='F=)%)')%,/! E,$! N.-*)! E(,'$>!
2$,<%A%/#!%/&,C-!),!$-=,'$&-62,,$!E*$C-$=!*/A!=*<%/#!E,$-%#/!-D&.*/#-!E,$!/*)%,/*(!
#,<-$/C-/)=P!

I,$(A! 2$,A'&)%,/! %/! 855`!N*=!*F,')! 8_`Pd!C%((%,/! ),/=! E$,C!*F,')! 8_P?!C%((%,/!.*P!
H'$$-/)(0>! W%#-$%*>! +$*O%(>! ).-! L-C,&$*)%&! @-2'F(%&! ,E! H,/#,>! B.*%(*/A>! */A!
V/A,/-=%*! *$-! ).-! N,$(An=! (*$#-=)! 2$,A'&-$=! ,E! &*==*<*P! B.*%(*/A! %=! ).-! (*$#-=)!
-D2,$)-$>!N.-$-*=!"E$%&*!-D2,$)=!$-(*)%<-(0!(%))(-!F-&*'=-!2$,A'&)%,/!%=!*(C,=)!-/)%$-(0!
&,/='C-A!(,&*((0!*=!E,,AP!

H'$$-/)!='F6$-#%,/*(!2$,A'&)%,/!%/!G*=)-$/!"E$%&*!%=!-=)%C*)-A!),!F-!*22$,D%C*)-(0!?^!
C%((%,/!C-)$%&!),/=P!!"<-$*#-!0%-(A=!*$-!87P`!)R.*P!!B.-!$-(*)%<-!%C2,$)*/&-!,E!).-!&$,2!
<*$%-=! *C,/#! &,'/)$%-=P! ! B.-! C*%/! 2$,A'&%/#! &,'/)$%-=! %/! ).-! $-#%,/! *$-! ).-!
L-C,&$*)%&! @-2'F(%&! ,E! H,/#,>! ;#*/A*! */A! :*A*#*=&*$P! ! 3$,A'&)%,/! %/! M-/0*>!
+'$'/A%! */A! @N*/A*! %=! (,N-$>! F')! .*=! %/&$-*=-A! ,<-$! $-&-/)! 0-*$=! *=! #$-*)-$!
/*)%,/*(!*))-/)%,/!N*=!#%<-/!),!).-!&$,2P!!:,=)!,E!).-!2$,A'&)%,/!%/&$-*=-=!.*<-!F--/!
A'-!),!*/!%/&$-*=-!%/!).-!(*/A!*$-*!'/A-$!&'()%<*)%,/!$*).-$!).*/!*/!%/&$-*=-!%/!0%-(AP!!!

H*==*<*!%=!#$,N/!C*%/(0!F0!='F=%=)-/&-!E*$C-$=>!E,$!C,=)!,E!N.,C!%)!%=!).-!2$%C*$0!
=)*2(-P! V)! %=! *(=,! '=-A! *=! *! &*=.! &$,2>! */A! %=! 2$,&-==-A! ),! 2$,A'&-! %/A'=)$%*(!
=)*$&.-=>! )*2%,&*>!*/A! (%<-=),&Q! E--A=P!"22$,D%C*)-(0!^7c!,E!&*==*<*! %=!2$,&-==-A!
%/),! E(,'$!,$!&*==*<*!&.%2=>!N%).! ).-!$-C*%/%/#!?7c!&,/='C-A! E$-=.P! !"().,'#.! %)! %=!
#-/-$*((0! #$,N/! %/!C%D-A! &$,22%/#! =0=)-C=!N%).!C*%O->! 2-*=>! F-*/=>! =N--)! 2,)*),!
*/A!=,$#.'CRC%((-)>!&*==*<*!%=!$-2(*&%/#!,).-$!E,,A!&$,2=!%/!).-!$-#%,/P!!U*$C-$=!%/!
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;#*/A*>! B*/O*/%*! */A!H,/#,! $*)-! &*==*<*! *=! ).-%$!C,=)! %C2,$)*/)! &$,2>!N.-$-*=!
C*%O-!%=!).-!&$,2!,E!&.,%&-!%/!+'$'/A%!*/A!M-/0*!!

B.-!HgV"@! $-=-*$&.!&-/)-$=! VVB"!*/A!HV"B!.*<-!*!C*/A*)-! E,$!&*==*<*!$-=-*$&.!
*/A!.*<-!A-<-(,2-A!C*/0!-(%)-!<*$%-)%-=!N%).!%C2$,<-A!Y'*(%)%-=P!VVB"!.*=!A%=&,<-$-A!
=2,/)*/-,'=! 2,(02(,%A=! %/! &*==*<*! ).*)! *$-! &.*$*&)-$%O-A! F0! -/,$C,'=! <%#,$! */A!
<*$%*)%,/!%/!E,$C!*/A!=)$'&)'$-P!1-(-&)%,/=!E$,C!)$%2(,%A!s='2-$!&*==*<*s!.*<-!A,'F(-A!
).-!0%-(A=!,E!-D%=)%/#!%C2$,<-A!<*$%-)%-=!N%).!/,$C*(!&.$,C,=,C-!/'CF-$=P!!VVB"!.*=!
*(=,!%/)$,A'&-A!),!"E$%&*!*!N%A-$!#-/-)%&!F*=-!E,$!&*==*<*!%C2$,<-C-/)>!E,&'=%/#!,/!
C*)-$%*(=!N%).!$-=%=)*/&-!),!C%)-=>!C-*(0F'#=!*/A!&*==*<*!F*&)-$%*(!F(%#.)l!),(-$*/&-!
),!A$,'#.)l! (,N!&0*/,#-/!2,)-/)%*(>!*/A!#,,A!&,,Q%/#!Y'*(%)0P!VVB"!.*=!*==%=)-A!N%).!
%A-/)%E0%/#>!-<*('*)%/#!*/A!=.%22%/#!/*)'$*(!-/-C%-=!),!&,/)$,(!).-!C*4,$!%/=-&)!2-=)=!
,E!&*==*<*>!).-!&*==*<*!C-*(0F'#!*/A!&*==*<*!#$--/!C%)-P!

I>HH[I"X=! )-&./,(,#0! A-<-(,2C-/)! */A! )$*/=E-$! -EE,$)=! E*((! %/),! E%<-! &*)-#,$%-=T!
$-=-*$&.! */A! )-&./,(,#0! )$*/=E-$>! )$*%/%/#>! %/E,$C*)%,/! -D&.*/#-! */A! %/=)%)')%,/*(!
&*2*&%)0! F'%(A%/#P! ! H*==*<*! 2$,A'&)%,/! $-Y'%$-=! *! ='22(0! ,E! <-#-)*)%<-! 2(*/)%/#!
C*)-$%*(=>!).-!C'()%2(%&*)%,/!,E!N.%&.!%=!(,N!%/!&,C2*$%=,/!N%).!#$*%/!&$,2=>!N.%&.!*$-!
2$,2*#*)-A! F0! )$'-! =--AP! ! H*==*<*! 2(*/)%/#! C*)-$%*(=! *$-! F'(Q0! */A! .%#.(0!
2-$%=.*F(->!*/A!.-/&-!).-%$!2$,A'&)%,/!*/A!A%=)$%F')%,/!*$-!-D2-/=%<-P!!p%-(A!=)*F%(%)0!
%=!.%#.(0!A-2-/A-/)!,/! ).-!Y'*(%)0!,E!2(*/)%/#!C*)-$%*(=>!*/A!&'))%/#=!N%).! (,N!<%#,$>!
2-=)!%/E-=)*)%,/!*/AR,$!A%=-*=-!,E)-/!(%C%)!2$,A'&)%,/P!!!

S%=),$%&*((0>! &*==*<*! .*A! E-N! =-$%,'=! 2-=)=! */A! A%=-*=-=! %/! "E$%&*l! .,N-<-$>! *=!
2$,A'&)%,/! %/)-/=%E%-A!*/A!-D,)%&!2-=)=!N-$-! %/)$,A'&-A>! ).-!=%)'*)%,/!&.*/#-AP!!B.-!
C*4,$!&*==*<*!2-=)=!*$-!$-(*)%<-(0!E-N!&,C2*$-A!),!,).-$!&$,2=>!F')!&*/!=)%((!$-A'&-!
0%-(A=! F0! ,<-$! `7cP! ! B.-!C,=)! =-<-$-! 2-=)=! *$-! ).-! *&&%A-/)*((0! %/)$,A'&-A!-D,)%&!
=2-&%-=!).*)!.*<-!/,!/*)'$*(!-/-C%-=P!!!

B.-!C*%/!F%,)%&!&,/=)$*%/)=!),!&*==*<*!2$,A'&)%,/!%/!).-!$-#%,/!%/&('A-T!!

o &*==*<*!C,=*%&!<%$'=!JH:iK!

o &*==*<*!C-*(0F'#!

o &*==*<*!#$--/!C%)-!!

o $,,)!Q/,)!/-C*),A-=!

!
I>HH[I"! %=! &'$$-/)(0! %/<,(<-A! %/! F%,)-&./,(,#0! 2$,4-&)=! %/! &,((*F,$*)%,/! N%).! ).-!
VVB"!%/!W%#-$%*!*/A!;#*/A*>!*/A!).-!H*==*<*!+%,)-&./,(,#0!W-)N,$Q!JH+WKP!!B.-=-!
%/&('A-! $*2%A! C'()%2(%&*)%,/! ,E! A%=-*=-6E$--! &*==*<*! 2(*/)%/#! C*)-$%*(>! */A!
&.*$*&)-$%O*)%,/!,E!#-$C2(*=C!'=%/#!C,(-&'(*$!C*$Q-$=P!!
!
>0..#('$1)&'#/"(&+&-2$%.&40/'3$*(4$%.&?#/'3$
!
♦ G-#+2?B9*A1,1&A!2#//#C#!8P.9$E)/"*.4$])33#.6$S*-#()(-#($D-.)/0+'0.*+$

L()7#.3)'26$S*-#()(-#(6$!"#$R#'"#.+*(43<(!!g-/-)%&!C,A%E%&*)%,/!,E!&*==*<*!
E,$!=)*$&.!C,A%E%&*)%,/!J&,/)-/)!*/A!&,C2,=%)%,/KP!!V/&$-*=-=!2,==%F%(%)%-=!E,$!
%/A'=)$%*(!'=-=!,E!&*==*<*P!!U%-(A6)-=)%/#!2(*//-A!%/!V/A,/-=%*!%/!?778R?!!

♦ =#//#C#!Q1-?!193+*C&A!3*/-B?#+C&/-!%1,&!8P.9$E)/"*.4$])33#.6$S*-#()(-#($
D-.)/0+'0.*+$L()7#.3)'2<(!!3$-<-/)%,/!,E!2,=)6.*$<-=)!$,))%/#!,E!=),$*#-!$,,)=P!
V/&$-*=-=!2,==%F%(%)%-=!E,$!%/A'=)$%*(!'=-=!,E!&*==*<*P!!U%-(A!)-=)%/#!2(*//-A!F0!
?77dP!

http://www.cgiar.org/iita
http://www.ciat.cgiar.org/
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♦ H&A52&AB24#.1A&!2#//#C#!8P.9$E)/"*.4$F*2.#6$N")&$F'*'#$L()7#.3)'26$LFD<(!!
B$*/=#-/%&!&*==*<*!N%).!$-A'&-A!&0*/%A-!),D%&%)0P!!@-A'&-A!&0*/,#-/=!%/!
2$,&-==-A!E,,A=P!!"/)%&%2*)-!.'C*/!.-*().!F-/-E%)=!A'-!),!$-A'&-A!&0*/%A-!%/!
&*==*<*P!!@-*A0!E,$!E%-(A!)-=)%/#!%CC-A%*)-(0P!!!

♦ >=Dc!+&/1/-#.2&!!8P.9$T&"*((*$I0&(');C*#.+*36$@(3')'0'#$,&.$I+*('$F/)#(/#36$
FQ)'U#.+*(4KP!!V/&$-*=%/#!$-=%=)*/&-!),!"E$%&*/!&*==*<*!C,=*%&!<%$'=P!!U%-(A!
*22(%&*)%,/!*/)%&%2*)-A!N%).%/!`687!0-*$=P!

♦ J+*%*.0#-1*.!*,!%&#,!%1,&!!8P.9$T&"*((*$I0&(');C*#.+*36$@(3')'0'#$,&.$I+*('$
F/)#(/#36$FQ)'U#.+*(4<(!!1'F=)*/)%*(!0%-(A!(,==-=!*$-!&*'=-A!F0!E$-Y'-/)!(-*E!
.*$<-=)%/#!%/!$-#%,/=!N.-$-!(-*<-=!*$-!'=-A!*=!<-#-)*F(-P!!B.%=!2$,4-&)!*%C=!),!
%/&$-*=-!(-*E!(%E-!*/A!).'=!%/&$-*=-!,<-$*((!0%-(A=P!!U%-(A!*22(%&*)%,/!*/)%&%2*)-A!%/!
?6d!0-*$=P!

♦ W93+*C&9&.-!*,!+**-!3+*-&1.!2*.-&.-!!8P.9$T&"*((*$I0&(');C*#.+*36$@(3')'0'#$
,&.$I+*('$F/)#(/#36$FQ)'U#.+*(4<P!!"%C!%=!),!%/&$-*=-!/')$%)%,/*(!Y'*(%)0!,E!
&*==*<*!$,,)=!F0!%C2$,<%/#!,<-$*((!2$,)-%/!&,/)-/)P!!G=)%C*)-=!E%-(A!)-=)%/#!N%).%/!
?6d!0-*$=!!

♦ W./&2-!+&/1/-#.2&!!8P.9$T&"*((*$I0&(');C*#.+*36$@(3')'0'#$,&.$I+*('$F/)#(/#36$
FQ)'U#.+*(4M%B,!$-A'&-!0%-(A!(,==!A'-!),!%/=-&)!2-=)=P!!G=)%C*)-=!E%-(A!)-=)%/#!
N%).%/!?6d!0-*$=!!

♦ W./&2-!#.A!A1/&#/&!+&/1/-#.2&!8P.9$A*.')($O.#-#(#6$>@D!6$>&+&81)*<(!!
3$,=2-&)%/#!E,$!%/&$-*=-A!2$,A'&)%<%)0T!2-=)RA%=-*=-!$-=%=)*/&->!*/A!-/.*/&-A!
$,,)!Y'*(%)0!#-/-=!E$,C!&'()%<*)-A!*/A!N%(A!&*==*<*!#-$C2(*=C!2,,(=!j!
=2-&%E%&*((0!$-=%=)*/&-!),!N.%)-!E(0>!&*==*<*!C-*(0F'#>!&*==*<*!#$--/!C%)->!
&*==*<*!C,=*%&!A%=-*=->!&*==*<*!F*&)-$%*(!F(%#.)>!&*==*<*!F$,N/!=)$-*Q!<%$'=P!!
U%-(A!)-=)%/#!*/)%&%2*)-A!N%).%/!`!0-*$=P!!

♦ J*/-B?#+C&/-!b5#%1-4!193+*C&9&.-!!8P.9$A*.')($O.#-#(#6$>@D!6$>&+&81)*<(!!
3$,=2-&)%/#!E,$!%/&$-*=-A!2$,A'&)%<%)0T!2-=)RA%=-*=-!$-=%=)*/&->!*/A!-/.*/&-A!
$,,)!Y'*(%)0!#-/-=!E$,C!&'()%<*)-A!*/A!N%(A!&*==*<*!#-$C2(*=C!2,,(=!j!
=2-&%E%&*((0!$,,)!Y'*(%)0!)$*%)=!='&.!*=!%/&$-*=-A!=)*$&.!Y'*(%)0RY'*/)%)0>!$-A'&-A!
2,=)6.*$<-=)!A-)-$%,$*)%,/>!2$,A'&)%,/!,E!F%,2(*=)%&=!J2,(0.0A$,D0*(Q*/,*)-=K>!*/A!
%/&$-*=-A!A$0!C*))-$!&,/)-/)P!!U%-(A!)-=)%/#!*/)%&%2*)-A!N%).%/!`!0-*$=P!!

!
J+*/3&2-/!
!
1-<-$*(! #$,'2=!N,$(AN%A-! *$-!N,$Q%/#! ,/! )$*/=E,$C*)%,/!,E! &*==*<*!N%).! )$*%)=! ).*)!
*$-!A%$-&)(0!*22(%&*F(-!),!).-!"1"@GH"!$-#%,/P!!"().,'#.!C,=)!,E!).-!C*4,$!#,*(=!,E!
#-/-)%&! )$*/=E,$C*)%,/! %/!&*==*<*!J-P#P>! $-=%=)*/&-!),!"E$%&*/!&*==*<*!C,=*%&!<%$'=K!
*$-!=)%((!*!E-N!0-*$=!E$,C!E%-(A!*22(%&*)%,/>!,/&-!*&.%-<-A!).-0!N%((!C*Q-!*!=%#/%E%&*/)!
%C2*&)!,/!&*==*<*!2$,A'&)%,/!%/!).-!$-#%,/P!!!
!
!
!

S+)&"6"&$(V>3$6-4(%-'=.2$#$%)4::$#0(W(
!
O#2E0+*5.A!
B.-$-! %=! /,! "1"@GH"! /-)N,$Q! =2-&%E%&*((0! E,&'=-A! ,/! #$,'/A/')>! *().,'#.! ).%=! %=!
%A-/)%E%-A!*=!*!2$%,$%)0! &$,2!F0!"1"@GH"P! !g$,'/A/')! J,$!2-*/')K! %=!*! (-#'C-!N%).!
0-((,N! =-==%(-! E(,N-$=! */A! ='F)-$$*/-*/! E$'%)=P! W*)%<-! ),! 1,').! "C-$%&*>! %)! =2$-*A!
).$,'#.,')!).-!W-N!I,$(A!*=!12*/%=.!-D2(,$-$=!A%=&,<-$-A!%)=!<-$=*)%(%)0P!B,A*0>!%)!%=!
#$,N/! '/A-$! *! N%A-! $*/#-! ,E! -/<%$,/C-/)*(! &,/A%)%,/=P! ! B.-! (*$#-=)! 2$,A'&-$=! ,E!
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#$,'/A/')! *$-! H.%/*! */A! V/A%*>! E,((,N-A! F0! ='F61*.*$*/! "E$%&*/! &,'/)$%-=! */A!
H-/)$*(! */A!1,').!"C-$%&*P!:,=)!,E! ).-!&$,2! %=!2$,A'&-A!N.-$-!*<-$*#-! $*%/E*((! %=!
_7768>?77!CC!*/A!C-*/!A*%(0!)-C2-$*)'$-=!*$-!*F,<-!?7°HP!!

g$,'/A/')!%=!*!<*('*F(-!&*=.!&$,2!E,$!C%((%,/=!,E!=C*((6=&*(-!E*$C-$=!%/!).-!=-C%6*$%A!
)$,2%&=P! V)! #-/-$*)-=! -C2(,0C-/)! ,/! ).-! E*$C! */A! %/!C*$Q-)%/#>! )$*/=2,$)*)%,/! */A!
2$,&-==%/#P! !B.$,'#.,')! ).-!N,$(A>! E*$C-$=!&'()%<*)-!*F,')!??P?d!C%((%,/!.-&)*$-=!,E!
#$,'/A/')!J0%-(A%/#!?5P??!C%((%,/!),//-=!,E!2,A=K>!,E!N.%&.!8dP_5!C%((%,/!.-&)*$-=!*$-!
%/! "=%*! JV/A%*! ^! C%((%,/! .*l! H.%/*! dP^e! C%((%,/! .*K>! bPd5! C%((%,/! .-&)*$-=! %/! ='F6
1*.*$*/! "E$%&*>! */A! 7Pb! C%((%,/! .-&)*$-=! %/! H-/)$*(! */A! 1,').! "C-$%&*P! 1-<-/)0!
2-$&-/)!,E!#(,F*(!#$,'/A/')!2$,A'&)%,/!%=!%/!).-!=-C%6*$%A!)$,2%&=P!

B.-!C*%/!'=-!,E!#$,'/A/')! %=!*=!*!=,'$&-!,E!-A%F(-!,%(>!F')! ).-!.%#.!,%(!*/A!2$,)-%/!
&,/)-/)!*(=,!C*Q-!%)!*/!%C2,$)*/)!E,,A!&$,2P!!g$,'/A/')!%=!*!<*('*F(-!=,'$&-!,E!G>!M!
*/A!+! <%)*C%/=! J%)! %=! ).-! $%&.-=)! 2(*/)! =,'$&-! ,E! ).%*C%/->! ,$!+8>! */A! %=! *(=,! $%&.! %/!
/%*&%/>!N.%&.!%=!(,N!%/!&-$-*(=KP!g$,'/A/')!&*Q->!E,$C-A!*E)-$!).-!,%(!%=!-D)$*&)-A>!%=!*!
.%#.62$,)-%/! */%C*(! E--AP! B.-! &*Q-! %=! *(=,! 2$,&-==-A! ),! C*Q-! 2$,A'&)=! ='&.! *=!
F%=&'%)=! J&,,Q%-=K! */A! F*F0! E,,A=P! g$,'/A/')! %=! %C2,$)*/)! /,)! ,/(0! E,$! %)=! A%-)*$0!
&,/)$%F')%,/=!F')!*(=,!E,$!%)=!'=-!*=!*!&*=.!&$,2!*/A!%/&,C-!#-/-$*),$>!%)=!2,)-/)%*(!%/!
C--)%/#!2*$)!,E! ).-!#(,F*(!A-C*/A!E,$!<-#-)*F(-!,%(=>! %)=!=-&,/A*$0!<*('-!*=!*/%C*(!
E--A!*/A!E,AA-$>!*/A!%)=!&,/)$%F')%,/!),!).-!='=)*%/*F%(%)0!,E!C%D-A!&$,22%/#!=0=)-C=P!!

B.-! %A-*(! #$,N%/#! &,/A%)%,/=! E,$! #$,'/A/')! *$-! N-((6A$*%/-A>! (%#.)6&,(,$-A>! (,,=->!
E$%*F(->! =*/A0! (,*C!=,%(l! ,2)%C'C!C,%=)'$-! %/! ).-!2,A!O,/-l!*/A!*/!,2)%C'C!C-*/!
A*%(0! )-C2-$*)'$-! ,E! *F,')! d7°HP! V)! &*/! F-! #$,N/! -%).-$! *=! *! =,(-! &$,2! ,$! %/!
&,CF%/*)%,/! N%).! ,).-$! &$,2=! J'=%/#! %/)-$&$,22%/#! ,$!C%D-A! &$,22%/#KP! ! H,/=)$*%/)=!
%/&('A-T%

A#-,#*%*-.$,3+#.,$\%

o U'/#*(!A%=-*=-=!66!-*$(0!(-*E!=2,)>!(*)-!(-*E!=2,)>!$'=)>!*/A!@*)23-,#'0%3-)8$#!

o i%$*(!A%=-*=-=! 66!F'A!/-&$,=%=!<%$'=>! ),C*),!=2,))-A!N%()!<%$'=>!2-*/')!=)$%2-!
<%$'=>!*/A!$,=-))-!<%$'=!

o V/=-&)!2-=)=!66!N.%)-!#$'F!

;(#-,#*%*-.$,3+#.,$\%

o A$,'#.)!!

o (,N!2S!

o (,N!)-C2-$*)'$-!

B.-=-!&,/=)$*%/)=!,&&'$!%/!<*$%,'=!&,CF%/*)%,/=!%/!"=%*>!"E$%&*>!*/A!).-!"C-$%&*=P!

B.-$-! %=! &(,=-! $-=-*$&.! &,((*F,$*)%,/! %/! "=%*! */A! "E$%&*! F-)N--/! ).-! V/)-$/*)%,/*(!
H$,2=! @-=-*$&.! V/=)%)')-! E,$! ).-! 1-C%6"$%A! B$,2%&=! JVH@V1"BK! */A! ).-! /*)%,/*(!
2$,#$*C=!*/A!*A<*/&-A!$-=-*$&.!%/=)%)')%,/=P!!L-<-(,2C-/)!,E!.%#.60%-(A%/#!&'()%<*$=!
,E! A-=%$-A! A'$*)%,/! .*<%/#! $-=%=)*/&-R),(-$*/&-! ),! =%/#(-! ,$! C'()%2(-! =)$-==-=! */A!
A-<-(,2%/#! =)$-==! C*/*#-C-/)! =)$*)-#%-=! *$-! ).-! C*%/! ,F4-&)%<-=! ,E! #$,'/A/')!
%C2$,<-C-/)!2$,#$*C=P!")!VH@V1"B>!*!#-/-)%&!$-=,'$&-=!2$,#$*C!C*%/)*%/=!8d>e_7!
#$,'/A/')!*&&-==%,/=!%/&('A%/#!85b!N%(A!;3+*"#$!=2-&%-=!E$,C!^5!&,'/)$%-=P!B.-!N%(A!
;3+*"#$! =2-&%-=! *$-! *! $-=-$<,%$! ,E! #-/-=! E,$! .%#.! (-<-(=! ,E! $-=%=)*/&-! ),! <*$%,'=!
=)$-==-=P!!
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H,/=%A-$*F(-!2$,#$-==!.*=!F--/!C*A-!%/!&,/<-/)%,/*(!F$--A%/#!E,$!2-=)!*/A!A%=-*=-!
$-=%=)*/&->! */A! C*/*#-C-/)! =)$*)-#%-=! .*<-! F--/! A-<-(,2-A! ).*)! %/&('A-! #-/-)%&!
$-=%=)*/&-!E,$!$'=)>! (*)-!*/A!-*$(0!(-*E!=2,)=>!*E(*),D%/>!$,=-))-!<%$'=>!*/A!2-*/')!F'A!
/-&$,=%=! <%$'=P! !S,N-<-$>! ).-!'=-!,E!C,(-&'(*$!C*$Q-$=!*/A!#-/-)%&! )$*/=E,$C*)%,/!
.*=!0-)!),!C*Q-!C'&.!,E!*/!%C2*&)!,/!#$,'/A/')!$-=-*$&.P!

!
>0..#('$1)&'#/"(&+&-2$%.&40/'3$*(4$%.&?#/'3$
!
♦ H&/1/-#.2&!-*!0+*5.A.5-!+*/&--&!C1+5/!8P.9$A)<#$P#&8!"L()7#.3)'2$&,$

G#&.-)*6$LFD<(!!H,/)$,(!=)$*)-#%-=!E,$!2-*/')!<%$'=-=!%/&('A%/#!)$*/=#-/%&!
$-=%=)*/&->!/*)'$*(!$-=%=)*/&->!*/A!<%$'=!<*$%*F%(%)0P!!@,=-))-!<%$'=!,&&'$=!
).$,'#.,')!"E$%&*>!N.-$-!-2%A-C%&=!,&&'$!*)!*F,')!`6b!0-*$!%/)-$<*(=!*/A!$-='()!%/!
(,==-=!,E!'2!),!^7c!%/!).,=-!0-*$=P!!!

♦ >,%#-*X1.B,+&&!0+*5.A.5-/!8P.9$R*(/2$C#++#.6$!#=*3$DVA$L()7#.3)'26$LFD<(!!
"((!-D%=)%/#!2-*/')=!&*/!F-!&,/)*C%/*)-A!F0!*E(*),D%/!E$,C!%/E-=)*)%,/!N%).!
;$&234#))'$%$&&I$"E(*),D%/=!*$-!&(*==!"!&*$&%/,#-/=!*/A!%CC'/-!=0=)-C!
='22$-==*/)=>!*/A!&*/!%/)-$*&)!N%).!.-2*)%)%=!),!-EE-&)!*!_76E,(A!%/&$-*=-!%/!(%<-$!
&*/&-$!$*)-=!,E!%/E-&)-A!2-,2(-P!:,=)!"E$%&*/=!.*<-!*/!*E(*),D%/!F'$A-/P!!B.%=!
2$,4-&)!%=!'=%/#!*!#-/-)%&!*22$,*&.!),!-(%C%/*)-!*E(*),D%/!&,/)*C%/*)%,/!,E!
#$,'/A/')!F0!*()-$%/#!2(*/)!#-/-=!).*)!-EE-&)!-%).-$!;$&234#))'$!#$,N).!,$!*E(*),D%/!
#-/-!$-#'(*)%,/P!!U%-(A!)$%*(=!*$-!*/)%&%2*)-A!N%).%/!`6^!0-*$=P!

♦ Y&+$121A&!+&/1/-#.2&!!8P.9$!)8$S)++)*836$L()7#.3)'2$&,$G#&.-)*$*(4$
A&(3*('&<(!!"!2$,4-&)!%=!%/!).-!2(*//%/#!=)*#-=!),!A-<-(,2!.-$F%&%A-!$-=%=)*/)!
2-*/')=!*=!*!C-*/=!,E!,<-$&,C%/#!).-!(*F,$!&,=)=!,E!2-*/')!2$,A'&)%,/P!!m*F,$!
%=='-=!*$-!(%Q-(0!),!F-&,C-!*!C*4,$!%=='-!#%<-/!).-!SViR"VL1!-2%A-C%&!%/!).-!
&,/)%/-/)P!

♦ Y10?!Z%&12!J&#.5-!8A2/&-#(WP&Q$D-.&F/)#(/#36$@(4)*(*%&+)36$LFD<(!!
3-*/')!2(*/)=!C,A%E%-A!F0!C')*#-/-=%=!),!2$,A'&-!/')=!.%#.!%/!,(-%&!*&%A!$-='()=!
%/!(,/#-$!(%E-!E,$!/')=>!&*/A0!*/A!2-*/')!F'))-$P!!

♦ Y10?!$&-#B2#+*-&.&!3&#.5-/!8A&(3*('&<(!!:,/=*/),!.*=!A-<-(,2-A!)-&./,(,#0!
),!%/&$-*=-!F-)*6&*$,)-/-!2$,A'&)%,/!%/!&*/,(*P!!B.%=!)-&./,(,#0!&,'(A!F-!
)$*/=E-$$-A!),!"E$%&*!E,$!*22(%&*)%,/!),!2-*/')P!

♦ F+*50?-!-*%&+#.2&!!8DE>;G.*)($>.&%3$@(3')'0'#6$F&0'"$D,.)/*<(!!L-<-(,2%/#!
2(*/)!$-#-/-$*)%,/!=0=)-C=!E,$!#$,'/A/')>!*/A!=0=)-C=!E,$!)$*/=E,$C*)%,/!,E!
E,$-%#/!#-/-=!%/),!#$,'/A/')!E,$!A$,'#.)!$-=%=)*/&-P!!

(
(

T+&%$(,"6(X'/'$,=-'#(
!

O#2E0+*5.A!
B.-$-! %=! &'$$-/)(0! /,!"1"@GH"!/-)N,$Q! 2$%C*$%(0! E,&'=-A!,/! E$'%)! */A!<-#-)*F(-=P!!
U$'%)! */A!<-#-)*F(-=!.*<-!F--/!C*4,$! )*$#-)=!,E!F%,)-&./,(,#0!-EE,$)=!,<-$! ).-! (*=)!
87! 0-*$=>! */A! ).-! (%=)! ,E! 2$,A'&)=! */A! 2$,4-&)=! #%<-/! F-(,N! %=! %/! /,! N*0!
&,C2$-.-/=%<-P! ! B.-! 2$%/&%2*(! )*$#-)=! E,$! )$*/=E,$C*)%,/! ,E! E$'%)! */A! <-#-)*F(-=!
%/%)%*((0!.*<-!F--/!Y'*(%)0!)$*%)=>!='&.!*=!%C2$,<-A!2,=)6.*$<-=)!(%E-P!!i%$*(!*/A!E'/#*(!
$-=%=)*/&-=!*$-!*(=,!/,N!F-%/#!%/&,$2,$*)-A!%/),!C*/0!&,CC,A%)%-=>!*/A!%/&$-*=%/#!
-EE,$)! %=! F-%/#! 2')! %/),! /')$%)%,/*(! )$*%)=>! ='&.! *=! %C2$,<-A! */)%,D%A*/)! */A! <%)*C%/!
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&,/)-/)P!!B.-=-!2$,A'&)=!*$-!-D2-&)-A!),!F-!&,CC-$&%*((0!*<*%(*F(-!N%).%/!).-!/-D)!`6
87!0-*$=P!!!

B.-!E%$=)!)$*/=#-/%&!E,,A!2$,A'&)!),!#,!,/!=*(-!J%/!).-!;1"!%/!855eK!N*=!*!#-/-)%&*((0!
C,A%E%-A! ),C*),>! ).-! Um"i@! 1"i@q! ),C*),! 2$,A'&-A! F0! ).-! ;P1P! &,C2*/0!
H*(#-/-!V/&P! !B.%=!#-/-)%&!C,A%E%&*)%,/!).*)!=(,N=!).-!#-/-=!&,/)$,((%/#!).-!$%2-/%/#!
2$,&-==-=! %/! E$'%)=!*/A!<-#-)*F(-=>!N.%&.!*((,N=!).-C!),!$-C*%/!(,/#-$!,/!).-!2(*/)!
),!A-<-(,2!).-%$!E'((! E(*<,$!J*/A!&,(,$KP!!B.-0!*(=,!=)*0!E%$C!-/,'#.!),!F-!)$*/=2,$)-A!
),! ).-! C*$Q-)P! ! V/! *AA%)%,/! ),! F-%/#! C,$-! *22-*(%/#! ),! ).-! &,/='C-$>! ).-! C*4,$!
*A<*/)*#-!,E! ).-!C,A%E%-A!),C*),-=! %=!$-A'&-A! (,==-=! %/! ).-!.*$<-=)!*/A!C*$Q-)%/#!
&.*%/P! ! B.-! *A<*/)*#-=! ,E! ).%=! )-&./,(,#0! *$-! ,F<%,'=! E,$! A-<-(,2%/#! &,'/)$%-=!
N.-$-!2,=)6.*$<-=)!(,==-=!,E!E$-=.!2$,A'&-!*$-!,E)-/!-D)$-C-(0!.%#.P!

>0..#('$1)&'#/"(&+&-2$%.&40/'3$*(4$%.&?#/'3$
!
♦ c1+5/B+&/1/-#.-!3#3#4#!!8>&.(#++$L()7#.3)'26$LFD$*(4$$I"*.8*/)*;L%T&"($

>&96$LFD<(!!"!/-N!S*N*%%*/!2*2*0*>!#-/-)%&*((0!$-=%=)*/)!),!2*2*0*!$%/#=2,)!
<%$'=>!%=!/,N!N%A-(0!#$,N/!*=!*!$-='()!,E!&,((*F,$*)%,/!F-)N--/!H,$/-((!;/%<-$=%)0>!
).-!;/%<-$=%)0!,E!S*N*%%>!*/A!).-!3.*$C*&%*6;2a,./!H,C2*/0P!B.%=!/-N!2*2*0*!
<*$%-)0X=!'/%Y'-!A-=%#/!N%((!2$,)-&)!,$&.*$A=!E$,C!).-!=%#/%E%&*/)!0%-(A!A-&(%/-!
-D2-$%-/&-A!E$,C!$%/#=2,)!%/E-&)%,/P!!

♦ S+&/?V*+%A!S#+9/\!"*9#-*!8PRDI$J&+4)(-$>&.%&.*')&(6$N*<+*(46$>D<P!!
B.-!U$-=.I,$(A!U*$C=r!),C*),!%=!*!E$-=.!C*$Q-)!),C*),!A-<-(,2-A!).$,'#.!
=,C*&(,/*(!<*$%*)%,/!),!.*<-!='2-$%,$!&,(,$>!)*=)-!*/A!)-D)'$-!*/A!*!876!),!8e6A*0!
=.-(E!(%E-P!!

♦ S+&/?V*+%A!S#+9/!I.A%&//!G599&+\!"*9#-*!8PRDI$J&+4)(-$>&.%&.*')&(<P!
B.-!G/A(-==!1'CC-$r!),C*),!%=!*!#-/-)%&*((0!-/#%/--$-A!<-$=%,/!,E!).-!
U$-=.I,$(A!U*$C=r!),C*),!,/!).-!C*$Q-)!=%/&-!"2$%(!855d>!*/A!=.*$-=!%)=!
%C2$,<-A!&,(,$>!)*=)-!*/A!)-D)'$-P!V)!*(=,!.*=!*/!-D)-/A-A!=.-(E!(%E-!,E!C,$-!).*/!
d76e7!A*0=!*E)-$!.*$<-=)P!B$*/=N%)&.r!)-&./,(,#0!N*=!'=-A!),!='22$-==!
2$,A'&)%,/!,E!-).0(-/->!).-!.,$C,/-!).*)!&*'=-=!E$'%)=!),!$%2-/P!!

♦ S+&/?V*+%A!S#+9/\!GQ&&-!D1.1BJ&33&+/!8PRDI$J&+4)(-$>&.%&.*')&(<P!!B.-!
U$-=.I,$(A!U*$C=r!=N--)!C%/%62-22-$!.*=!*!/,<-(!=N--)!)*=)->!A--2!$-A!&,(,$!
*/A!%=!/-*$(0!=--A(-==P!V)!N*=!A-<-(,2-A!).$,'#.!*/).-$!&'()'$->!*/!*A<*/&-A!
F$--A%/#!)-&./%Y'-!).*)!&*2)'$-=!*/A!=)*F%(%O-=!2$-E-$$-A!&.*$*&)-$%=)%&=!='&.!*=!
)*=)->!)-D)'$-!*/A!(,N!=--A!&,'/)P!!

♦ S+&/?V*+%A!S#+9/\!=?&++4!"*9#-*&/!8PRDI$J&+4)(-$>&.%&.*')&(<P!!B.-!
U$-=.I,$(A!U*$C=r!&.-$$0!),C*),!%=!=2-&%*((0!F$-A!E,$!='2-$%,$!)*=)->!&,(,$!*/A!
)-D)'$-P!V)!%=!=,(A!).$,'#.!;P1P!A%=)$%F'),$=!*/A!='2-$C*$Q-)!&.*%/=!%/!).-!:%A6
")(*/)%&>!W,$).N-=)!*/A!:%AN-=)!$-#%,/=P!!

♦ W.2+&#/&A!J&2-1.!"*9#-*&/!8X#(#/*$I+*('$F/)#(/#3<P!!B,C*),-=!).*)!.*<-!
F--/!#-/-)%&*((0!C,A%E%-A!),!$-C*%/!E%$C!(,/#-$!*/A!$-)*%/!2-&)%/!A'$%/#!
2$,&-==%/#!%/),!),C*),!2*=)-P!!

♦ )&.&-12#%%4!&.01.&&+&A!,+51-/!#.A!C&0&-#$%&/!Q1-?!%*.0&+!3*/-B?#+C&/-!/?&%,!
%1,&!8D-.)'&%#6$@(/6$(&Q$H=#+)=)36$F*($O.*(/)3/&<P!!;=%/#!-).0(-/-6&,/)$,(!
)-&./,(,#0>!"#$%),2->!V/&P>!%=!&$-*)%/#!A-(*0-A6$%2-/%/#>!(,/#-$6(*=)%/#!),C*),-=>!
$*=2F-$$%-=!*/A!=)$*NF-$$%-=P!J*<*%(*F(-!%/!_!0-*$=K!!

♦ c1+5/B+&/1/-#.-!-*9#-*&/!8A&(3*('&$g!>*+-#(#6$YY><P!!B.-=-!),C*),!2(*/)=!
N%((!F-!$-=%=)*/)!),!%/E-&)%,/!F0!&-$)*%/!2(*/)!<%$'=-=P!!GD2-&)-A!),!F-&,C-!
&,CC-$&%*((0!*<*%(*F(-!N%).%/!_!0-*$=P!
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♦ H13&.1.0B=*.-+*%%&A!=?&++4!-"*9#-*&/!8PRDI$J&+4)(-$>&.%&.*')&(<P!!;=%/#!
).-!=*C-!)-&./,(,#0!*=!%/!%)=!G/A(-==!1'CC-$B:!),C*),>!).-!&,C2*/0!.*=!
A-<-(,2-A!&.-$$0!),C*),-=!N%).!(,/#-$!C*$Q-)!(%E->!%C2$,<-A!E(*<,$!*/A!F-))-$!
.*$<-=)!)$*%)=!).$,'#.!$%2-/%/#!&,/)$,(P!!

♦ S1+9&+!J&33&+/!8PRDI$J&+4)(-$>&.%&.*')&(<P!!B.%=!=N--)!2-22-$!.*=!F--/!
C,A%E%-A!'=%/#!B$*/=N%)&.r!)-&./,(,#0!),!$-C*%/!E%$C-$!*E)-$!.*$<-=)P!3-22-$!
2(*/)=!*$-!&'$$-/)(0!%/!E%-(A!-<*('*)%,/=P!!

♦ GQ&&-&+!J&33&+/!8PRDI$J&+4)(-$>&.%&.*')&(<(!!B.%=!2-22-$!.*=!F--/!
C,A%E%-A!),!F-!=N--)-$!*/A!)*=)%-$!F0!,<-$6-D2$-==%/#!*!#-/-!E,$!=N--)/-==P!
3-22-$!2(*/)=!*$-!%/!-*$(0!=)*#-=!,E!=--A!%/&$-*=-!*/A!E%-(A!-<*('*)%,/P!!

♦ H13&.1.0B=*.-+*%%&A!O#.#.#/!#.A!J1.&#33%&/!8PRDI$J&+4)(-$>&.%&.*')&(<P!
;=%/#!).-!=*C-!$%2-/%/#!&,/)$,(!)-&./,(,#0!*=!%/!%)=!G/A(-==!1'CC-$B:!),C*),>!
).-!&,C2*/0!%=!A-<-(,2%/#!F*/*/*!*/A!2%/-*22(-!<*$%-)%-=!N%).!-D)-/A-A!C*$Q-)!
(%E-P!!

♦ G-+#Q$&++4!8PRDI$J&+4)(-$>&.%&.*')&(<(!!1)$*NF-$$%-=!N%).!%C2$,<-A!C*$Q-)!
(%E-!.*<-!F--/!A-<-(,2-A!F0!'=%/#!B$*/=N%)&.r!)-&./,(,#0!),!Q--2!E$'%)!E%$C-$!
*E)-$!.*$<-=)!*/A!*(=,!*AA%/#!#-/-=!),!$-=%=)!A%=-*=-P!!

♦ S+&/?!D#+E&-!"*9#-*!8X#(#/*$I+*('$F/)#(/#3<P!!t-/-&*!%=!C,A%E0%/#!),C*),-=!
E,$!-/.*/&-A!E(*<,$>!&,(,$!*/A!%/&$-*=-A!*/)%,D%A*/)!<%)*C%/!&,/)-/)P!!

♦ W./&2-!J+*-&2-&A!"*9#-*!8>*+-#(#<P!!B,C*),!2(*/)=!N%).!%/=-&)!$-=%=)*/&-!+)!
#-/-=P!"<*%(*F(-!N%).%/!_!0-*$=P!

!
!
!

."%M,-(4',-$4(
O#2E0+*5.A!
B.-$-! %=!/,!"1"@GH"!/-)N,$Q!=2-&%E%&*((0! E,$!*/%C*(!.-*().! %=='-=>!*().,'#.!,).-$!
/-)N,$Q=!A-*(!N%).!*/%C*(!2$,A'&)%,/! %=='-=P! !B.-!C*4,$!/-)N,$Q! %/<,(<%/#!(%<-=),&Q!
%=!>B>>H[I"!J).-!"1"@GH"!"/%C*(!"#$%&'()'$*(!@-=-*$&.!W-)N,$QKP!!m%<-=),&Q!*$-!
&$'&%*(! ),!C,=)!='F=%=)-/&-! E*$C-$=! %/!"E$%&*>!2$,<%A%/#!C%(Q>!-##=!*/A!N,,(l!2'((%/#!
2(,N=l!*/A!E-$)%(%O%/#!&$,2=!*/A!=,%(=P!!B.-0!,E)-/!&,/=)%)')-!*!E*C%(0X=!2$%C*$0!=,'$&-!
,E!E%/*/&%*(!=-&'$%)0P!!:,$-!2$,A'&)%<-!(%<-=),&Q!&,'(A!2$,<%A-!E*$C-$=!N%).!).-!C-*/=!
),! *&.%-<-! #$-*)-$! -&,/,C%&! =-&'$%)0P! ! B.-$-! *$-! =-<-$*(! *$-*=! %/! N.%&.!
F%,)-&./,(,#0! %=! *($-*A0! F-/-E%)%/#! */%C*(! 2$,A'&)%,/! */A! .-*().! %/! ).-! A-<-(,2-A!
N,$(A>!F')!).-$-!%=!=,!E*$!(%))(-!-<%A-/&-!,E!C'&.!%C2*&)!%/!"E$%&*P!!!

]/-! ,E! ).-! &.*((-/#-=! E,$! #-/-)%&! %C2$,<-C-/)! ,E! (%<-=),&Q! %=! ),! %/&$-*=-!
$-2$,A'&)%,/!$*)-=!F0!%C2$,<-C-/)!,E!$-2$,A'&)%<-!2.0=%,(,#0P!!B.%=!&*/!F-!*&.%-<-A!
'=%/#!=-<-$*(!)-&./%Y'-=>!%/&('A%/#!*$)%E%&%*(!%/=-C%/*)%,/!*/A!-CF$0,!)$*/=E-$R#.%5#,3-!
E-$)%(%O*)%,/! C-).,A,(,#%-=P! "().,'#.! *$)%E%&%*(! %/=-C%/*)%,/! %=! '=-A! N%A-(0! %/!
A-<-(,2-A!&,'/)$%-=! %)! %=!'=-A!E*$! (-==!%/!A-<-(,2%/#!&,'/)$%-=>!N%).!).-!-D&-2)%,/!,E!
1,').! "E$%&*>! */A! %=! #-/-$*((0! *==,&%*)-A! N%).! A*%$0! &*))(-P! ! B.-! '=-! ,E! -CF$0,!
)-&./,(,#0! &*/! #$-*)(0! %/&$-*=-! (%<-=),&Q! 2$,A'&)%<%)0>! F')! ).%=! C-).,A! %=! /,)!
-&,/,C%&*((0!E-*=%F(-!E,$!&,CC-$&%*(!'=-!,/!=C*((!E*$C=!*)!2$-=-/)P!!!

S,N-<-$>!).-!'=-!,E!#-/-)%&!C*$Q-$=!E,$!%C2,$)*/)!)$*%)=!%=!(%Q-(0!),!F-!*!<-$0!<*('*F(-!
)-&./%Y'-! %/! (%<-=),&Q! F$--A%/#P! ! @-=-*$&.-$=! .*<-! *($-*A0! %A-/)%E%-A! #-/-)%&!
C*$Q-$=! E,$! $-=%=)*/&-! ),!-/<%$,/C-/)*(!=)$-==!*/A!=,C-!2*$*=%)%&!A%=-*=-=!66!-P#P>!
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),(-$*/&-!),!"E$%&*/!)$02*/,=,C%*=%=!%/!&*))(->!*/A!$-=%=)*/&-!),!-/A,2*$*=%)-=!%/!@-A!
:**=*%!=.--2P!!"().,'#.!).-$-!.*=!$-&-/)(0!F--/!*!#$-*)!A-*(!,E!2'F(%&%)0!#%<-/!),!).-!
&(,/%/#! ,E! */A!2$,A'&)%,/!,E! )$*/=#-/%&!*/%C*(=>! ).-=-!*A<*/&-=!*$-!C,$-! (%Q-(0! ),!
C*Q-!*/! %C2*&)! %/! ).-!*$-*!,E!F*=%&!$-=-*$&.!,/!).-!$,(-!,E!#-/-=! %/! ).-!&,/)$,(!,E!
2.0=%,(,#%&*(!2$,&-==-=!).*/!,/!*/%C*(!2$,A'&)%<%)0!2-$!=-P!

V/! ='F61*.*$*/! "E$%&*! ).$--! <-&),$6F,$/-! A%=-*=-=! =)*/A! ,')! *=! C*4,$! F*$$%-$=! ),!
%C2$,<-A! (%<-=),&Q! 2$,A'&)%<%)0T! "E$%&*/! )$02*/,=,C,=%=>! G*=)! H,*=)! E-<-$! */A!
.-*$)N*)-$P!B.-0!).$-*)-/!)-/=!,E!C%((%,/=!,E!&*))(->!=.--2!*/A!#,*)=!*/A!&,=)!,<-$!oe!
F%((%,/!*//'*((0!66!*22$,D%C*)-(0!,/-6Y'*$)-$!,E!).-!),)*(!<*('-!,E!(%<-=),&Q!2$,A'&)%,/P!
B,! C--)! A-C*/A=! E$,C! #$,N%/#! 2,2'(*)%,/=! */A! $*2%A! '$F*/%O*)%,/! %/! A-<-(,2%/#!
&,'/)$%-=>! ).-! /-&-==*$0! #$,N).! %/! (%<-=),&Q! ,')2')! N%((! .*<-! ),! &,C-! %/! (*$#-! 2*$)!
E$,C!%C2$,<%/#!).-!-EE%&%-/&0!,E!$-#%,/*(!2$,A'&)%,/!=0=)-C=P!!!

+%,)-&./,(,#0!&*/!*AA$-==!).-=-!A%=-*=-!2$,F(-C=!%/!=-<-$*(!N*0=>!E,$!-D*C2(-!F0!
2$,<%A%/#! C-).,A=! E,$! *&&'$*)-! A%*#/,=%=>! */A! %/! ).-! 2$,A'&)%,/! ,E! /-N! C,$-!
-EE-&)%<-!<*&&%/-=P!!B.-!.%#.!=-/=%)%<%)0!*/A!=2-&%E%&%)0!,E!LW"6F*=-A!A%*#/,=)%&!)-=)=!
/,N!*((,N!).-!*&&'$*)-!A%*#/,=%=!*/A!A-)-&)%,/!,E!C*/0!,E!).-=-!(%<-=),&Q!A%=-*=-=>!
=,C-!,E!N.%&.!&*//,)!-*=%(0!F-!A-)-&)-A!'=%/#!,).-$!C-).,A=P!!"!A-)*%(-A!$-<%-N!,E!
='&.!A%*#/,=)%&=! %=!#%<-/! %/!+,'$/-!*/A!+,=),&Q!J855?K!*/A!@,F%/=,/!*/A!:&G<,0!
J855dKP!

V/!).-!E%-(A!,E!(%<-=),&Q!%C2$,<-C-/)>!$-&,CF%/*/)!*/%C*(!<*&&%/-=!.*<-!&,/=%A-$*F(-!
*22(%&*)%,/!%/!"E$%&*!%/!&,CF*)%/#!(%<-=),&Q!A%=-*=-=P!!W,)!,/(0!&*/!='&.!<*&&%/-=!F-!
2$,A'&-A! %/-D2-/=%<-(0>! F')! ).-0! *(=,! ,EE-$! *A<*/)*#-=! ,E!C'()%2(-! 2$,)-&)%,/=>! (,N!
&,=)=>!*/A!A%=)%/&)%,/!F-)N--/!<*&&%/*)-A!*/A!/*)'$*((0!%/E-&)-A!*/%C*(=P!!B.%=!(*))-$!
E-*)'$-! %=! .%#.(0! A-=%$*F(-! %/! "E$%&*! N%).! $-=2-&)! ),! (%<-=),&Q! -D2,$)! */A! %/! A%=-*=-!
-$*A%&*)%,/! &*C2*%#/=P! ! i*&&%/*)%,/! ,EE-$=! *! 2,)-/)%*((0! C,$-! -EE-&)%<-! */A!
='=)*%/*F(-!C-).,A! ,E! A%=-*=-! &,/)$,(! ).*/! ,).-$!C-).,A=>! ='&.! *=! &.-C,).-$*20!
*/A!&,/)$,((%/#!%/=-&)!<-&),$=P!!!

@-=-*$&.! =)$*)-#%-=! E,$! ).-! A-<-(,2C-/)! ,E! F-))-$>! &.-*2-$! <*&&%/-=! *$-! *(N*0=!
F-%/#!=,'#.)>! */A! ).$,'#.! ).-!'=-!,E!C,/,&(,/*(!*/)%F,A%-=!*/A! $-&,CF%/*/)!LW"!
)-&./,(,#%-=! %)! %=! /,N! 2,==%F(-! ),! 2$,A'&-! %CC'/,#-/%&! &,C2,/-/)=! C'&.! C,$-!
$*2%A(0P! ! B.-=-! )-&./,(,#%-=! *$-! %/&$-*=%/#(0! F-%/#! '=-A! ),! &(*$%E0! ).-! 2*).,#-/%&!
C-&.*/%=C!*/A! %CC'/-! $-=2,/=-=! ),!A%=-*=->!*/A! ).%=!N%((!&,/)%/'-! ),! (-*A! ),! ).-!
2$,A'&)%,/! ,E!C,$-! -EE-&)%<-! <*&&%/-=P! ! 1,C-! ,E! ).-! $-&,CF%/*/)! <*&&%/-=! *($-*A0!
*<*%(*F(-!*$-!(%=)-A!F-(,N>!*/A!*!E'((!(%=)!%=!#%<-/!%/!@-#-!J855_KP!!!

]).-$! *A<*/&-=! %/! F%,)-&./,(,#0! ).*)! C*0! %C2$,<-! 2$,A'&)%<%)0! ,E! (%<-=),&Q! %/!
A-<-(,2%/#! &,'/)$%-=! %/&('A-! ).-! '=-! ,E! $-&,CF%/*/)! F,<%/-! =,C*)$,2%/! J+1BK! ),!
%C2$,<-!C%(Q! 2$,A'&)%,/! %/! &*))(-! */A! ).-! 2$,A'&)%,/! ,E! )$*/=#-/%&! E,$*#-!*/A! E--A!
&$,2=! N%).! %C2$,<-A! /')$%)%,/*(! Y'*(%)0! */A! A%#-=)%F%(%)0P! ! L%=-*=-! A%*#/,=)%&=! */A!
<*&&%/-=! *$->! .,N-<-$>! ).-! *A<*/&-=!C,=)! (%Q-(0! ),! #%<-! ).-! #$-*)-=)! %C2*&)! %/! ).-!
$-(*)%<-(0!=.,$)6)-$CP!

B.-!HgV"@!&-/)-$! $-=2,/=%F(-! E,$! (%<-=),&Q! %=! ).-! V/)-$/*)%,/*(!m%<-=),&Q!@-=-*$&.!
V/=)%)')-!JVm@VK!%/!M-/0*P!!

!
>0..#('$1)&'#/"(&+&-2$%.&40/'3$*(4$%.&?#/'3$
!
♦ c#221.&!,*+!?&#+-Q#-&+!82*QA+1*/1/<!,*+!2#--%&!!8N(4#.3'#%&&.'$]#'#.)(*.2$

@(3')'0'#6$F&0'"$D,.)/*KP!



;/9-/),$0!,<!"#$%&'()'$*(!+%,)-&./,(,#0!<,$!).-!=*:)-$/!*/>!?-/)$*(!"<$%&*!@-#%,/!AB,.*/:,/!C!;9-:D!
!
!

"#$%&'()'$*(!+%,)-&./,(,#0!1'22,$)!3$,4-&)!
56"2$678!

9;!

♦ H&2*9$1.#.-!>,+12#.!?*+/&/12E.&//!C1+5/!/5$5.1-!C#221.&!!8N(4#.3'#%&&.'$
]#'#.)(*.2$@(3')'0'#6$F&0'"$D,.)/*<(!

♦ H&2*9$1.#.-!C#221.&!#0#1./-!$%5&-*.05&!C1+5/!,*+!/?&&3!!8N(4#.3'#%&&.'$
]#'#.)(*.2$@(3')'0'#6$F&0'"$D,.)/*M9!

♦ H*-#C1+5/!C#221.&!JL9F9$R*')&(*+$@(3')'0'#3$&,$J#*+'"$*(4$S2#'";Y#4#.+#$
I")+*4#+%")*KP!!V/!&,((*F,$*)%,/!N%).!).-!;P1P!W*)%,/*(!V/=)%)')-=!,E!S-*().!JWVSK!
*/A!I0-).6m-A-$(->!;1"VL!2$,<%A-A!='22,$)!E,$!).-!&(%/%&*(!)$%*(=!,E!*!/-N!
$,)*<%$'=!<*&&%/-!%/!i-/-O'-(*P!!B.-!WVS!*/A!I0-).6m-A-$(-!A-<-(,2-A!).-!
<*&&%/-!*/A!I0-).!2$,<%A-A!).-!<*&&%/-!E,$!&(%/%&*(!)$%*(=P!

♦ H1.A&+3&/-!C#221.&!JL()7#.3)'2$&,$>*+),&.()*$*'$P*7)3$*(4$I*(;$D,.)/*($
E)(4#.%#3'$>*8%*)-(KP!!VC2(-C-/)-A!).$,'#.!).-!;/%<-$=%)0!,E!H*(%E,$/%*!*)!
L*<%=>!*(,/#!N%).!).-!3*/6!"E$%&*/!@%/A-$2-=)!H*C2*%#/!J3"@HKP!!B.%=!2$,4-&)!
.*=!A-<-(,2-A!*!.-*)6=)*F(-!$-&,CF%/*/)!$%/A-$2-=)!<*&&%/-!E,$!'=-!,/!(%<-=),&Q!
*/A!*/!%/-D2-/=%<-!E%-(A!$%/A-$2-=)!A%*#/,=)%&!Q%)P!!!

♦ Y&#+-Q#-&+!C#221.&!JL()7#.3)'2$&,$O+&.)4*$*(4$]#'#.)(*.2$F#.7)/#$&,$
X)81*1Q#KP!!VC2(-C-/)-A!).$,'#.!).-!;/%<-$=%)0!,E!U(,$%A*!%/!&,((*F,$*)%,/!N%).!
).-!i-)-$%/*$0!1-$<%&-!,E!t%CF*FN-P!!B.-!2$,4-&)!A-<-(,2-A!*!$-&,CF%/*/)!
<*&&%/-!*#*%/=)!).-!$'C%/*/)!A%=-*=-!7-/13#-$#$!J.-*$)N*)-$K!*/A!N%((!&,/A'&)!
=C*((6=&*(-!E%-(A!)$%*(=!,E!).-!<*&&%/-!),!A-)-$C%/-!-EE%&*&0!*/A!=*E-)0P!

!

J+*/3&2-/!

>B>>H[I"! A,-=! /,)! &'$$-/)(0! .*<-! *! F%,)-&./,(,#0! '/%)P! S,N-<-$>! %)! '=-=! )%=='-!
&'()'$-! C-).,A=! ),! 2$,A'&-! 2(*/)(-)=! E,$! E,$*#-! )$%*(=>! */A! =--=! 2,)-/)%*(! %/! ).-!
*A*2)*)%,/! */A! '=-! ,E! ,).-$! C,(-&'(*$! ),,(=! ='&.! *=! ).-$C,=)*F(-! <*&&%/-=>!
C,(-&'(*$! C*$Q-$=! E,$! F,).! (%<-=),&Q! */A! E,$*#-! &$,2=>! */A! *$)%E%&%*(! %/=-C%/*)%,/!
C-).,A=P! ! >B>>H[I"! N,$Q=! &(,=-(0! N%).! ).-! V/)-$/*)%,/*(! m%<-=),&Q! @-=-*$&.!
V/=)%)')-!JVm@VK>!N.%&.!.*=!-D)-/=%<-!-D2-$%-/&-!%/!(%<-=),&Q!F%,)-&./,(,#0P!

!
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!

H161(1&,1G!J-'1*!
!
>G>HI=>![&-Q*+E/h!S1C&B`&#+!J%#./(!

+-//-)O-/>!aP!mP!!J855`KP!![+%,)-&./,(,#0!E,$!=,$#.'C!%C2$,<-C-/)P\!W.!;83#*+.%73-&L
@*#2.*2%]-'3.+)%EH4+.1+G%@J?K\%@&2*#+)%J$$'2%-.%@-34"'0%A#-,2*".-)-46=%22P!
8_868b7P%!

+,'$/->!aP!*/A!+,=),&Q>!HP!!J855?KP!![L%=-*=-!H,/)$,(P\!!V/!"P!LPB.-(N*((!JGAPK>!
J..-5+,#-.%#.%;43-LA#-,2*".-)-46\%%7+$2%@,'16%-.%;.#0+)%B3-1'*,#-.I!
H,CC%==%,/!,E!).-!G'$,2-*/!H,CC'/%)%-=>!22P!b86^dP!!

+$%/Q>!aP!"P>!I,,AN*$A>!+P!@P!*/A!L*1%(<*>!GP!aP!!J8555KP!![3(*/)!+%,)-&./,(,#0T!*!),,(!
E,$!A-<-(,2C-/)!%/!"E$%&*P\!!9)2*,3-.#*%]-'3.+)%-8%A#-,2*".-)-46=!'JdKP!!
L-&-CF-$!8555>!i,(P8>!/,P!dP!!"<*%(*F(-!E$,CT!
.))2TRRNNNP-4FP,$#R&,/)-/)R<,(8R%=='-dRE'((R_R%/A-DP.)C(P!V11W!7b8b6de`^P!

H*$/-%$,>!:P!UP!!J8555KP!!["A<*/&-=!%/!&,EE--!F%,)-&./,(,#0P\!!;4A#-,2*"K2,!8555!
i,('C-!'!a*/'*$0>!"+W!77_P!!"<*%(*F(-!*)!
.))2TRRNNNP*#F%,)-&./-)P&,CR$-<%-N=Ra"W55RSB:mRH*$/-%$,P.)C!

L*(->!aP!mP!J8555KP!![+*/*/*!+%,)-&./,(,#0T!*($-*A0!*!$-*(%)0P\!!;4A#-,2*"K2,!8555!i,('C-!
'!!W,<-CF-$>!"+W!7ddP!!"<*%(*F(-!*)!
.))2TRRNNNP*#F%,)-&./-)P&,CR$-<%-N=R/,<55R.)C(RL*(-P.)C!

V+16V1W"@!J8555KP!;$$2$$#.4%,"2%82+$#(#)#,6%-8%+%324#-.+)%#.#,#+,#52%-.%(#-,2*".-)-46%
8-3%+43#*'),'3+)%32$2+3*"%#.%9+$,23.%+.1%72.,3+)%;83#*+\%;%$,'16%*-00#$$#-.21%
(6%,"2%;$$-*#+,#-.%8-3%@,32.4,"2.#.4%;43#*'),'3+)%D2$2+3*"%#.%9+$,23.%+.1%
72.,3+)%;83#*+%E;@;D97;GI!!!

V<-=>!HP!mP!*/A!+-AE,$A>!+P!:P!JGA=PK!J855^KP!;43#*'),'3+)%A#-,2*".-)-46%#.%
J.,23.+,#-.+)%<252)-&02.,P!]D,/>!;MP!H"+!V/)-$/*)%,/*(P!V1+W!7!^`855!?b^!8!
22!d`e!

V<-=>!HP!mP!*/A!I*CF'#'>!UP!J?777KP!!["#$%&'()'$*(!+%,)-&./,(,#0T!H'$$-/)!*/A!U')'$-!
B$-/A=!*/A!VC2(%&*)%,/=!E,$!"E$%&*>!%/!BP1P!a*0/->!gP!"$#N%/#=6M,A.-Q>!*/A!VP!:%/A-!
J-A=K>!3-$=2-&)%<-=!,/!"#$%&'()'$*(!B$*/=E,$C*)%,/T!!"!i%-N!E$,C!"E$%&*>!W,<*!
1&%-/&->!W-N!p,$Q>!?778>!E,$).&,C%/#P!!

!
a*C-=>!HP!?777P!g(,F*(!1)*)'=!,E!H,CC-$&%*(%O-A!B$*/=#-/%&!H$,2=T!?777P!V1"""!

+$%-E=!W,P!?8T!3$-<%-NP!V1"""T!V).*&*>!WpP!

M.'=.>!gP!1P!*/A!+.*$>!LP!1P!!J855^KP!![B.-!*22(%&*)%,/!,E!F%,)-&./,(,#0!),!$%&-P\!W.!
V<-=!*/A!+-AE,$A>!;43#*'),'3+)%A#-,2*".-)-46=%22P!5b68?8P!

M,C-/>!aP>!:%#/,'/*>!aP!*/A!I-FF-$>!SP!!!J?777KP!!A#-,2*".-)-46%#.%;83#*+.%
;43#*'),'3+)%D2$2+3*"\%>&&-3,'.#,#2$%8-3%<-.-3%>34+.#S+,#-.$P!V1W"@!+$%-E%/#!
3*2-$!W,P!edP!!B.-!S*#'-T!V/)-$/*)%,/*(!1-$<%&-!E,$!W*)%,/*(!"#$%&'()'$*(!
@-=-*$&.P!!"<*%(*F(-!*)!
.))2TRRNNNP&#%*$P,$#R%=/*$R2'F(%&*)%,/=RF$%-E%/#RF2edP.)C!

WA%$%)'>!HP!gP!J8555KP!![+%,)-&./,(,#0!%/!"E$%&*T!I.0!).-!&,/)$,<-$=0w\!W.!;43#*'),'3+)%
A#-,2*".-)-46%+.1%,"2%B--3I%%I*=.%/#),/>!LHT!B.-!H,/='()*)%<-!g$,'2!,/!
V/)-$/*)%,/*(!"#$%&'()'$->!I,$(A!+*/Q>!22P!87568deP!!!
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WA%$%)'>!HP!gP>!*/A!I*E'(*>!aP!!J855^KP!!["#$%&'()'$*(!W--A=!%/!1'F61*.*$*/!"E$%&*T!!
B.-!@,(-!,E!+%,)-&./,(,#0P\!!W.T!V<-=!*/A!+-AE,$A>!;43#*'),'3+)%A#-,2*".-)-46%
#.%J.,23.+,#-.+)%<252)-&02.,%22!e56_7P!

3,N-((>!LP!!J8555KP!![1-C%/*(!2*2-$!,/!*#$%&'()'$*(!F%,)-&./,(,#0T!*!='CC*$0!,E!).-!
=&%-/&-P\!!3*2-$!2$-2*$-A!E,$!).-!H$,2!3$,)-&)%,/!V/=)%)')-!,E!H*/*A*P!!
J.))2TRRNNNP,*&P',#'-(2.P&*R$%=Q&,CCR2(*/)6*#R&2%RH3V6=-2)655P.)CK!!

@-#->!aP!GP!]P!!J855_KP!![+%,)-&./,(,#0!,2)%,/=!E,$!%C2$,<%/#!(%<-=),&Q!2$,A'&)%,/!%/!
A-<-(,2%/#!&,'/)$%-=>!N%).!=2-&%*(!$-E-$-/&-!),!='F61*.*$*/!"E$%&*P\!!"AA%=!
"F*F*>!G).%,2%*T!V/)-$/*)%,/*(!m%<-=),&Q!H-/)$-!E,$!"E$%&*!JVmH"KP!!
.))2TRRNNNPE*,P,$#RN*%$A,&=R%($%RD`ebdFRD`ebdF7`P.)C!

@,F%/=,/>!aP!!aP!*/A!:&G<,0>!BP!!gP!!J855dKP!![+%,)-&./,(,#0!j!).-!2,==%F%(%)%-=P\!
;.#0+)%B3-1'*,#-.!MTTdd`6d`?P!

!

!

E,=&)KC1*31L1&'G!
 

V/!,$A-$!),!2$,A'&-!).%=!$-2,$)!N-!.*<-!&,/)*&)-A!C*/0!%/A%<%A'*(=!*/A!%/=)%)')%,/=!%/!
).-! *#$%&'()'$*(! A-<-(,2C-/)! &,CC'/%)0! %/&('A%/#! ).-! HgV"@! H-/)-$=>! ).-! 2$%<*)-!
=-&),$>! '/%<-$=%)%-=!*/A!A,/,$!,$#*/%O*)%,/=P! !I-!*$-!<-$0!#$*)-E'(! ),!*((! ).,=-!N.,!
.*<-!$-=2,/A-A!),!,'$!$-Y'-=)=!E,$!%/E,$C*)%,/P!!V/!2*$)%&'(*$>!).-!*').,$=!N,'(A!(%Q-!
),! ).*/Q! ).-! H,CC%))--! ,E! L%$-&),$=! */A! ).-! "1"@GH"! W-)N,$Q! H,,$A%/*),$=! E,$!
).-%$!<*('*F(-!%/2')P!

!

!

J)LL)*-'D!J)&'4,'G!
!
!
K,%B'(,"6(O4',$(
!
=WDD`"!
V/)-$/*)%,/*(!:*%O-!*/A!I.-*)!VC2$,<-C-/)!H-/)-$!JHV::pBK!
m%=F,*!?b>!"2*$)*A,!3,=)*(!_6_e8>!7__77!:-D%&,>!LPUP>!:-D%&,!!!
B-(T!J`?6`K!b?_65758!
U*DT!J`?6`K!b?_6b``5!
.))2TRRNNNP&%CC0)PCDK!
!
=WDD`"h/!>33%1&A!O1*-&2?.*%*04!=&.-&+!
F+(!F#C1A!Y*1/1.0-*.!
m%=F,*!?b>!"2*$)*A,!3,=)*(!_6_e8>!7__77!:-D%&,>!LPUP>!:-D%&,!!!
3.,/-T!J`?6`K!b?_65758!-D)!8d5b!!
U*DT!J`?6`K!b?_6b``^P!!!
G6C*%(T!AP.,%=%/#),/x&#%*$P,$#!
.))2TRRNNNP&%CC0)P&#%*$P,$#R$-=-*$&.R"+HRV/A-DP.)C!
!
"?&!>/1#.!D#1N&!O1*-&2?.*%*04![&-Q*+E!8>DOWZ[I"<!
.))2TRRNNNP&%CC0)P&#%*$P,$#R*CF%,/-)R!
!
!

http://www.oac.uoguelph.ca/riskcomm/plant-ag/cpi/CPI-sept-99.htm
http://www.fao.org/wairdocs/ilri/x5473b/x5473b05.htm
mailto:d.hoisington@cgiar.org
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I)$,$)(
!
F+(!!D#+2!)?1/%#1.!
V/)-$/*)%,/*(!3,)*),!H-/)-$!JHV3K!
"<-/%A*!m*!;/%<-$=%A*A!b5`>!m*!:,(%/*>!3P]P!+,D!8``^>!m%C*!8?>!3-$'!!!
3.,/-T!J`868K!de56_78bR`b^d!,$!J8K!_`76^dd6dd_`!J;1"!),((K!
U*DT!J`868K!de56`_d^!!!
G6C*%(T!CP#.%=(*%/x&#%*$P,$#!,$!&%2x&#%*$P,$#!!
.))2TRRNNNP&%2,)*),P,$#R!

!
F+(!F#C1A!F*52?&/!
e^_!3(*/)!*/A!1,%(!1&%-/&-!+'%(A%/#>!:%&.%#*/!1)*)-!;/%<-$=%)0>!G*=)!m*/=%/#!:V!e^^?e!
3.,/-T!!J`8bK!d``6_^^b!!
G6C*%(T!!A,'&.-=AxC='P-A'!!
I-FT!!.))2TRRNNNPC='P-A'RyA,'&.-=AR!
!
F+(!F#3&.0!i?#.0!
1N--)!2,)*),!F$--A-$R#-/-)%&%=)!
V/)-$/*)%,/*(!3,)*),!H-/)-$!JHV3K>!3]P!+,D!8``^>!m%C*>!3-$'!!!
B-(T!`8686de5_78b!
U*DT!`868de5`_d^!
!
F+(!>N1N!]#0.#*51!
3,)*),!V3:!3$,4-&)!m-*A-$!
V/)-$/*)%,/*(!3,)*),!H-/)-$!!JHV3T!H-/)$,!V/)-$/*&%,/*(!A-!(*!3*2*K!!
"2*$)*A,!8``^>!m%C*!8?>!3-$'!!
3.,/-T!!J`868K!de56_78b!
U*DT!!J`868K!de56`_d^!!!
G6C*%(T!*P(*#/*,'%x&#%*$P,$#!
!
!
H12&!
!
H12&Q&$!
.))2TRRNNNP&#%*$P,$#R%$$%R@%&-N-FR%/A-DP.)C!!!
!
V&/-!>,+12#!H12&!F&C&%*39&.-!>//*21#-1*.!8V>HF><;!=*-&!AjWC*1+&!
H-/)$,!V/)-$/*&%,/*(!"#$%&'()'$*!B$,2%&*(!JHV"BK>!H,(,CF%*P!!
!
W["IH[>"WZ[>]!HW=I!HIGI>H=Y!W[G"W"k"I!
:H3]!+,D!d8?b>!:*Q*)%!H%)0!8?b8>!3.%(%22%/-=!
3.,/-T!!J_d6?K!^e`67`_d>!^e`67`_5!
U*DT!!J_d6?K!^e`67_7_!!
G6C*%(T!!%$$%x&#%*$P,$#!!
!
"?&!>/1#.!H12&!O1*-&2?.*%*04![&-Q*+E!8>HO[<!
.))2TRRNNNP&#%*$P,$#R%$$%R"@+WR*$F/%/A-DP.)C!
!
F+(!D(!](!^*4#9#!
H-$-*(=!L-2)P>!a,./!V//-=!H-/)$-!
W,$N%&.!@-=-*$&.!3*$Q>!W,$N%&.>!W,$E,(Q>!W@e!b;SP!;/%)-A!M%/#A,C!
3.,/-T!!zee!J7K8_7d!e`?!`b8!D?`5?!!!
U*DT!!zee!J7K8_7d!`7?!?e8!
G6C*%(T!!C%Q%PQ,0*C*xFF=$&P*&P!!
!
V&/-!>,+12#!H12&!F&C&%*39&.-!>//*21#-1*.!8V>HF><!!
S-*AY'*$)-$=!*AA$-==T!78!+P3P!?``8>!+,'*Q{>!H|)-!AnV<,%$-!!
L%$-&),$!g-/-$*(T!M*/*0,!UP!WN*/O-P!!
GC*%(T!QP/N*/O-x&#%*$P,$#!!
V/E,$C*)%,/!]EE%&-$T!g'0!:*//-$=P!!
G6C*%(T!!#PC*//-$=x&#%*$P,$#!!

mailto:m.bonierbale@cgiar.org
mailto:M.GHISLAIN@CGIAR.ORG
mailto:cip@cgiar.org
mailto: irri@cgiar.org
mailto: irri@cgiar.org
mailto: k.nwanze@cgiar.org
mailto: g.manners@cgiar.org
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;B!

U*DT!!J??`K!_deb8e!!
!
=&.-+*!W.-&+.#21*.#%!A&!>0+125%-5+#!"+*312#%!8=W>"<!!
S-*AY'*$)-$=!*AA$-==T!"2*$)*A,!"-$-,!_b8d!H*(%>!H,(,CF%*!!
L%$-&),$!g-/-$*(T!g$*/)!:P!1&,F%-!
G6C*%(T!#P=&,F%-x&#%*$P,$#!!
V/E,$C*)%,/!]EE%&-$T!W*).*/!@'==-((!
G6C*%(T!!/P$'==-((x&#%*$P,$#!!
U*DT!!J`b?K!ee`76?bd!!
!
Z-?&+!W.-&+.&-!/1-&/!,*+!+12&!
.))2TRRNNNP&#%*$P,$#R%$$%R@%&-N-FR$-=-*$&.R@-=}/)F%,P.)C!
.))2TRRNNNP$%&-N,$(AP,$#R!
.))2TRRNNNP&#%*$P,$#R%$$%R!
!
!
7,##,1,(
!
F+(!V1%%4!H*2#!
HV"B>!"2*$)*A,!"{$-,!_b8d>!@-&)*!H*(%63*(C%$*>!MC!8b>!H*(%>!H,(,CF%*P!
3.,/-T!8!_`7!^dd!__?`!
G6C*%(T!NP$,&*x&#%*$P,$#!!
!
F+(!=%#5A&!S#5b5&-!
VmB"+RL,/*(A!L*/E,$).!3(*/)!1&%-/&-!H-/)-$!
^778!W*)'$*(!+$%A#-!@,*A>!:,(-&'(*$!G(-&)$,/%&=!+'%(A%/#>!@,,C!d7b>!1)P!m,'%=>!:]!_d8?8!
3.,/-T!!d8e6`8_6e`^8!
U*DT!!d8e6`8_6e`^?!
G6C*%(T!!%/E,xA*/E,$).&-/)-$P,$#!
!
F+(!:*?#..#!J5*.-1B^#&+%#/!
H*==*<*!g$,'2!m-*A-$!
V/=)%)')-!]E!3(*/)!1&%-/&-=>!V/=)%)')-T!G).6t'$%&.!
;/%<-$=%)*)=)$P!?>!G).6t-/)$'CRmEN!G!8b>!H.6^75?!t'$%&.>!1N%)O-$(*/AP!!!
3.,/-T!!e8686_d???ee!J]EK!_d?d^8^!Jm*FK!
U*DT!!e8686_d?87ee!
G6:*%(T!!a,.*//*P3',/)%6M*-$(*=xV2NP+%,(PG).OPH.!
!
F+(!H12?#+A!)(S(!c1//&+!
L-2*$)C-/)!]E!3(*/)!+$--A%/#>!I*#-/%/#-/!"#$%&'()'$*(!;/%<-$=%)0!!
3]!+,D!d^_>!m*N%&Q=-!"((--!8__!>!_b77!"4>!I*#-/%/#-/>!W-).-$(*/A=!
3.,/-T!!d86d8b6e^?^d_Re^5888!
U*DT!!d86d8b6e^de`b!
G6:*%(T!!@%&.*$APi%==-$x;=-$=P3<PI*'PW(!
!
F+(!H12?#+A!"(!G#4+&!
L-2*$)C-/)!]E!3(*/)!+%,(,#0R+%,&.-C%=)$0>!].%,!1)*)-!;/%<-$=%)0>!?7?8!H,EE-0!@AP!d87E!
M,))C*/!S*((>!H,('CF'=>!].%,!ed?8768?5d>!;P1P"P!!!
3.,/-T!!86_8e6?5?657d7R^db5!
U*DT!!86_8e6?5?!b8_?!
G6:*%(T!!=*0$-P?x,='P-A'!
!
F+(!D#+-1.!S+&0&.&!
HV"B>!MC!8bH*(%63(*C%$*!@-&)*>!""_b8d>!H*(%>!H,(,CF%*!
3.,/-T!!`b6?6ee`7777!JH,(,CF%*Kl!86_`76^dd!__?`!J;1"!A%$-&)K!
U*DT!!`b6?6ee`77bd!JH,(,CF%*Kl!86_`76^dd!__?_!J;1"!A%$-&)K!
G6:*%(T!!:PU$-#-/-x&#%*$P,$#!
!
!

mailto: g.scobie@cgiar.org
mailto: n.russell@cgiar.org
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;A!

D)+/4&MYK%--'$(
F+(![!G&&-?#+#9#!
1$P!1&%-/)%=)T!H-(('(*$!*/A!:,(-&'(*$!+%,(,#0"!VH@V1"B!3P]P>!3*)*/&.-$'!"3!`7?d?e>!V/A%*!!
3.,/-T!z58!6Je7K!6!d?5_8_8!GD)P!?d^d!J,EE%&-K!
U*DT!z586e76d?e8?d5!
L%$-&)!2.,/-T!z586^e``6^!?d^d!
G6C*%(T!WP1--).*$*C*x&#%*$P,$#!
.))2TRNNNP&#%*$P,$#R%&$%=*)!
!
F+(!:*?.!`*?&!
VWB1]@:Vm!J1,$#.'C!*/A!:%((-)K!H@13>!;/%<-$=%)0!,E!W-F$*=Q*!
88d!+%,&.-C%=)$0!S*((>!m%/&,(/!WG!_^`^d67be^!
3.,/-T!e7?6eb?6_7d?!
U*DT!e7?6eb?6b5b^!
G6C*%(T!40,.-x'/(P-A'!
!
!
3,",",(
!
W.-&+.#-1*.#%![&-Q*+E!,*+!-?&!W93+*C&9&.-!*,!O#.#.#!#.A!J%#.-#1.!8W[WO>J<!
3*$&!1&%-/)%E%Y'-!"#$,2,(%=!VV>!ded5b!:,/)2-((%-$!H-A-D!`>!U$*/&-!
3.,/-T!!JddK!e_b!_8!8d7?!
U*DT!!JddK!e_b!_8!7dde!
G6C*%(T!!%/%F*2x&#%*$P,$#!
.))2TRRNNNP&#%*$P,$#R%2#$%R%/%F*2R%/A-DP.)C!
!
J+*95/#!8#!)%*$#%!J+*0+#9!,*+!A03*!W93+*C&9&.-<!
.))2TRRNNNP%/%F*2PE$R2$,C'=*R!
!
F+(!]#/N%*!G#01!#.A!F+(!H*.4!GQ&..&.!
m*F,$*),$0!,E!B$,2%&*(!H$,2!VC2$,<-C-/)>!H*).,(%&!;/%<-$=%)0!,E!m-'<-/!
M*$A%/**(!:-$&%-$(**/!5?>!+6d778!S-<-$(-->!+-(#%'C!
U*DT!!zd?68_6d?855d!
G6C*%(T!!(*=O(,P=*#%x*#$PQ'(-'<-/P*&PF-!
.))2TRRNNNP*#$PQ'(-'<-/P*&PF-RA)2R)$,R.,C-P.)C!
!
!
S+)&"6"&$(
!
F+(!D1E&!F&*9!
;/%<-$=%)0!,E!g-,$#%*>!:%((-$!3(*/)!1&%-/&-=>!").-/=!g"!d7_7?6b?be!!
3.,/-T!!Jb7_K!`e?68?b7!
G6C*%(T!!A-,Cx'#*P&&P'#*P-A'!
!
F+(![#.24!^&%%&+!
L-2)!,E!3(*/)!3*).,(,#0!*/A!:%&$,F%,(,#0!
@,,C!8?7>!3-)-$=,/!+(A#P>!B-D*=!"h:>!H,((-#-!1)*)%,/>!Bv!bb^ed6?8d?P!!
3.,/-T!!Je75K!^e`6bd88!!
G6C*%(T!!/6Q-((-$x)*C'P-A'!
!
F+(!"19!V1%%1#9/!
3-*/')!H@13>!;/%<-$=%)0!,E!g-,$#%*!
g-,$#%*!"#!GD2-$%C-/)!1)*)%,/>!8875!GD2-$%C-/)!1)>!g$%EE%/!g"!d7??d68b5b!;1"!
3.,/-T!!bb76??^6bd8?!
U*DT!!bb76??56dddb!
G6C*%(T!!&$=2#$Ex#*-=P#$%EE%/P2-*&./-)P-A'!,$!)N%((%*x#*-=P#$%EE%/P2-*&./-)P-A'!
!
!
3',"Y7)QC',(

mailto:N.Seetharama@cgiar.org
http://www.cgiar.org/icrisat
http://www.cgiar.org/ipgri/inibap/index.htm
http://www.inibap.fr/promusa/
mailto:laszlo.sagi@agr.kuleuven.ac.be
http://www.agr.kuleuven.ac.be/dtp/tro/home.htm
mailto:n-keller@tamu.edu
mailto:twillia@gaes.griffin.peachnet.edu
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;"!

!
F+(!W+C1.!V1AA&+/!
+-*/RH,N2-*!H@13!
"ed_!3(*/)!*/A!1,%(!1&%-/&-!+'%(A%/#>!:%&.%#*/!1)*)-!;/%<-$=%)0>!:V!e^^?e687d`!!;1"!
3.,/-T!`8b6d`d6`e^7!
G6C*%(T!!N%AA-$=x2%(,)PC='P-A'!!
!

mailto:barnesmc@pilot.msu.edu
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